
U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs JUL 3 11996 

W. NEUDORFF GMBH KG 
C/0 WALTER G. TALAREK 
1008 RIVA RIDGE DRIVE 
GREAT FALLS, VA 22066 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 06/18/96. Our staff 
has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your submittal was found to be in full compliance with 
the standards for submission of data contained in PR 
Notice 86-5. A copy of your bibliography is enclosed, 
annotated with Master Record ID's (MRIDs) assigned to 
each document submitted. Please use these numbers in 
all future references to these documents. Thank you for 
your cooperation. If you have any questions concerning 
this data submission, please raise them with the 
cognizant Product Manager, to whom the data have been 
released. 
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DELIVERED BY COURIER 
Dr. Janet Andersen 

LAW OF'F'ICES o, 
WALTER G. TALAREK, P.C. 

1008 RIVA 111001: ORIVf: 

GREAT ,Au.a. VIRGINIA 22066 

PHONE: 17031 759•4837 

F"AX: 17031 759·5548 

June 10, 1996 : 

Product Manager, Team 90 
Bio Pesticides Division (APPL) 
Document Processing Desk (7504C) 
Office of Pesticide . Programs 
U. S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 
• 

440706- </J<P 

Re: Application for Registration of NEU 1165M; Slug and Snail Bait 

Dear Dr. Andersen: 

I am pleased to submit on behalf of W. Neudorff GmbH KG ("Neudorff') its 
application for registration of NEU 1165M, which is a slug and snail bait for 

'"Uie protection of growmg ·c-rops and ornamentals. The bait is a small, noodle­
like product containing iron phosphate as the sole active ingredient. 

Iron phosphate is a new active ingredient. Therefore, the data being submiued 
by Neudorff should be treated as "exclusive-use" data, and Neudorff hereby 
requests that they be protected as such. ln addition, Neudorff requests that its 
name be placed on EPA's Data Submiuers List for this chemical. 

Iron phosphate falls within the class of chemicals called iron salts. EPA has 
issued a Reregistration Eligibility Document ("RED") on iron salts. fil EPA 738-
S-93-001 (February 1993). Neudorff submits that the conclusions reached and 
the decisions made by EPA in this RED are equally applicable to the 
registration of its slug and snail bait product. In panicular, Neudorff urges 
EPA to follow its prior decisions to waive all environmental fate and ecological 
effects and most toxicology data requirements for the iron salts. 

The classification of iron phosphate as a biochemical was previously requested 
by Neudorff in a letter to you dated February 7, 1996. On April 23. 1996, you 
stated in a conversation with me that this request had been considered by EPA 
and, although iron phosphate is not strictly speaking a biochemical. EPA's 
decision was ro treat Neudorffs slug and snail bait product as if it were a 
biochemical; therefore. the biochemical data requirements would be 
applicable. and the application for registration of this product should be 
addressed 10 you. 

Neudorff is using the selective method of supporL lo register NEU 1165M. It is 
submitting data and waiver requests to address most of the generic. and 
product-specific data requirements. However. with regard to the generic 
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product chemistry on the technical grade active ingredient ("TOAi"). 
Neudorfrs supplier of this ingredient. i. e.. Madison Chemicals, Inc. 
("Madison"), is submitting data addressing Guidelines 151-10. -11. -12 and 13. 
Madison has granted pennision to Neudorff 10 cite its data. When EPA assigns 
MRID numbers to Madison's data. Neudorff will submit a revised "Data 
Requirements Listing for Selective Method of. Suppon" which identifies these 
MRID numbers. For Guideline 151-17, Neudorff is submitting data and waiver 
requests for the TGAI. 

Further, Neudorff is submitting a reduce(J-risk rationale under PR Notice 93-9 
and. therefore. requests expeclJted review •of · its application for registration . As 
explained in the rationale. Neudorff believes that iron phosphate presents less 
risk 10 humans. animals. wildlife and plants than metaldehydc. which is the 
prevalent active iQgredient used in currently-registered slug and snail baits. 

Neudorff has not submitted a petition for an exemption from the requirement 
for a tolerance or residue data hi conjuction with this application for 
regisLration. Neudorff submits that the use pattern for its product and the 
nature of the active ingredient in its product arc such that the product should 
not be considered to fall within the terrestrial food-crop general-use pattern 
for purposes of determining which data requirements from EPA's FIFRA data 
requirements tables apply. The product is not applied directly or indirectly to 
growing crops: it is spread on the ground around or near the crops, so as to 
intercept the slugs and snails as they travel toward the crops. Moreover, iron 
phosphate is insoluble in water an~ readily adsorbs to soil and, therefore, is 
unlikely to translocate to plants and appear as residues on food. Further. even 
if iron phosphate were to translocate to plants. the chemical is a plant and 
human nutrient, and FDA bas promulgated ORAS direct and indirect food 
additive regulations for it. In addition. it should be noted that EPA published a 
final rule on March 6, 1996 (61 FR 8876). exempting certain products 
containing non-toxic food substances from registration under the Federal 
Insecticide. Fungicide and Rodenticide Act ("FIFRA). and issued a policy notice 
on September 28. 1994 (59 FR 49400). announcing that substances commonly 
consumed as food would be acceptable for use in all pesticide products, both 
food and non-food use. and would not require a specific exemption from 
tolerance. As a FDA-approved. human-food nutrient supplement, it would 
appear that iron phosphate should be considered a candidate for these . 
exemptions. Last. it should be noted that to date EPA has not issued a tolerance 
or tolerance eitemption for metaldehyde used in slug and snail baits, and this 
active ingredient has been used for years in registered slug and snail baits. 

Neudorff also is requesting that no reentry interval ("REI") time requirement 
be imposed on the registration for its slug and snail bait product. The basis for 
this request is explained in the enclosed correspondence document. In 
essence, the rationale given is that the use pattern for this product, the nature 
of the chemical, and the chemical's low toxicities and risk arc such that a REI 
is not needed. 

When you review the application, please note that Ncudorff has submitted a 
master label covering both household and commercial agriculural uses. When 
Ncudorff markets its slug and snail bait. it intends to split the master label and 
only use those ponions of the Jabel which arc applicable to the market into 
which the product will be sold. 

2 
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In conclusion, l would like to thank your staff and you for your valuble 
assistance to date in putting together this application. The people at Neudorff, 
Eco-Care Technologies, Inc. (Neudorfrs North American R & D panncr) and I 
arc excited about this product and look forward to worting with you to get it 
registered and brought to the marketplace. Therefore, if you have any 
ques1ions. please do not hesitate to can me. 

Sincerely 

Walter G. Tai rck 

Enclosure - Application Package 

• 

3 

171 
----·- .. ·-· ............... ,. -··-----------.. - .............. -...... ___ ........ -... --·----·-······· ... .. 

•':'C"•~,,..., • ....,..._....., _ ___ .;.... _______________________________________ _ 



. (. 

) 

. ) 

Page 1 of2 

TRANSMITTAL DOCUMENT 

NAME AND ADDRESS OF SUBMITTER 

W. Neudorff GmbH KG 
Postfach 1209 
An der M0hle 3 
0-31860 Emmerthal 
Germany 

REGULATORY ACTION SUPPORTED BY THIS PACKAGE 

RECD EPA/OPP/DPDl 

'96 Jfl 18 P2 :19 

Application for Registration of NEU1165M Slug and Snail Bait 
• 
TRANSMITTAL DATE: 

June 18, 1996 

LIST OF SUBMITTED STUDIES · . 

Administrative Materials 

Product Identity and Composition 
Guidelines 151-10, -11, -12 

Analysis and Certification of Product Ingredients 
Guidelines 151-13, -15, -16 

Volume 1 

Volume 2 11,1/,0 7060 I 

Volume 3 lf 40'{2. 7 ~ I 

Physical and Chemical Properties - EP Volume 4 440lf2.1~2 
Guideline 151-17 

'4 

Physical and Chemical Properties - Generic Data Volume 5 44 0421 ~3 
Guideline 151-17 

Acute Oral Toxicity Study 
Guideline 152-10 

Acute Dermal Toxicity Study 
Guideline 152-11 

Primary Eye Irritation 
Guideline 152-13 

Primary Dermal Irritation 
Guideline 152-14 

.. 

Volume 6 Yl.f Ol.(21(\>lf 

Volume 7 '-l'-1042.1~~ 

Volume 8 44 0 l/2 7 <\> ~ 

Volume 9 
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Acute Oral Toxicity Study in Bobwhite Quail 
Guideline 154-6 · 

Reduced-Risk Rationale 
PR Notice 93-9 

COMPANY OFFICIAL 

Walter G. T rek 
• Registration '.Agent 

for W. Neudorff GmbH KG 

COMPANY NAME 

W. Neudorff GmbH KG 

COMPANY CONTACT 

Walter G. Talarek, P.C. 
1008 Riva Ridge Drive 
Great Falls, VA 22066 
(703) 759-4837 

Volume 10 4l/o~21~ i 

Volume 11 ADMtN 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs JUL 17 1996 

W. NEUDORFF GMBH KG 
C/O WALTER G. TALAREK 
1008 RIVA RIDGE DRIVE 
GREAT FALLS, VA 22066 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 07/15/96. Our staff 
has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your submittal was found to be in full compliance with 
the standards for submission of data contained in PR 
Notice 86-5. A copy of your bibliography is enclosed, 
annotated with Master Record ID's (MRIDs) assigned to 
each document submitted. Please use these numbers in 
all future references to these documents. Thank you for 
your cooperation. If you have any questions concerning 
this data submission, please raise them with the 
cognizant Product Manager, to whom the data have been 
released. 
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Page 1 of 1 

TRANSMITTAL DOCUMENT 

NAME ANO ADDRESS OF SUBMITTER 

W. Neudorff GmbH KG 
Postfach 1209 
An der M0hle 3 
0 -31860 Emmerthal 
Germany 

REGULATORY ACTION SUPPORTED BY THIS PACKAGE 

440578- 00 

Submission of Study in Support of Application for Registration of 
NEU1165M Slug and Snail Bait; EPA File symbol 67702-G 

TRANSMITTAL DATE: 

July 12, 1996 

LIST OF SUBMITTED STUDIES 

Toxicity of Iron Phosphate 1/-l/ 0 S-19 0 / 
Guideline Series 152 

Walter G. alarek 
Registrati n Agent 
for W . Neudorff GmbH KG 

COMPANY NAME 

W. Neudorff GmbH KG. 

COMPANY CONTACT 

Walter G. Talarek, P.C. 
1008 Riva Ridge Drive 
Great Falls, VA 22066 
(703) 759-4837 

Volume 12 

I t f I t t 4 . ' . . . 
I f ... f f 

••• f • . . 
I I t t ♦ • 

I • C 
f t ( , I t f . ' 
t Cl It 

. ' . ' • • • . .. . 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

June 19, 1996 

•w. NEUDORFF GMBH KG 
C/0 WALTER G TALAREK, P.C. 
1008 RIVA RIDGE DR 

OFFICE OF 
PREVENTION, PESTICICES AND 

TOXIC SU8STANCES 

GREAT FALLS, VA 22066 

PRODUCT NAME: NEU 1165M 
COMPANY NAME: W. NEUDORFF GMBH KG 
OPP IDENTIFICATION NUMBER: 242975 
EPA FILE SYMBOL: 67702-G 
EPA RECBIPT DATE: 06/18/96 

SUBJECT: RECEIPT OF APPLICATION FOR A NEW REGISTRATION 

DEAR REGISTRANT 

The Office of Pesticide Programs has received your application 
for a new registr ation, and it has passed an administrative screen 
for completeness. 

Please note that this is only a notification of receipt of 
your application. This is only the first step in the appl ication 
process, and does NOT constitute approval . 

If you have any questions, please contact Phil Hutton, 
Product Manager 90 at (703 )308-8260. 

Sincerely, 

01o/of 1/4~,u-v 
Front Bnd Processing Staff 
Information Services Branch 
Program Management and Support Division 

ro,_ Recycledlnecycloblt 
( j . K) Printed wilh Soy/Canal• ,,. M l)llpaf lhal 
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**************************************** 
NBW CHEMICAL/FIRST POOD USB SCRBBN 

**********************************•***** 

1. PILB SYMBOL/REG NO (ISB) 67702-G 

2. TOLBRANCB PBT:tTION NO. (RSB) _______________ _ 

3. CHEMICAL NAMB (RSB) , Itoo. Phosphate CASI 10045-86-0 

4. PBSTICIDB CHEMICAL CODB, (RSB) 034903 ----------------
5. PRODUCT NAME ( ISB) NEU 1165M · 

_______ _,;... ____________ _ 
6. PM (ISB) 90 

8. DATB Of RBCBIPT ( ISB) 

7. PM TBAM RBVIBWBR ( PM) 

6/18/96 

9. nss PATl'BRN (PM) _____________________ _ 

LO •• ATB OP TRANSMISSION TO PM (ISB) 
(BPA Receipt Date plus 3 days) 

11. DATB OP TRANSMISSION TO HBD/BPBD/RSB (PM) 
(PH Receipt Date plua 5 day■) 

12. HBD/BFBD/RSB DUB DATE FOR COMPLETION OP SCRBBN ________ _ 
(BBD/BFBD Receipt Date plua 10 daya) 

13. HBD/BFED/RSB REVIEWERS: 
HBD: BPBD: 

TB ------------ BBB. ___________ _ 

DEB BFGWB ------------ -----------e ORBB ______ _ 

RD/RSB __________ _ 

14. HBD/BFBD/RSB COMPLETION DATB (HED) ____ (BPBD) ____ (RSB) ___ _ 

15. SUBMISSION BARCODB (PM) __________ _ 

RBGISTRANT PHONE CONTACT INFORMATION (PM) 

DATE OP CONTACT ______ _ 

PERSON CONTACTED ____________ _ 

TITLE 

DBCISION & COMMENTS 

STATUS OP PACKAGE 

□ 
PASSBD 
SCREEN 

□ FAILED 
SCREEN 

(Documentation 
attachecJi 77 

:.. 
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CHEMICAL NMIE/PESTICIDE CHEl\-lICAL CODE (PCCJ 
REQUEST FORM• 

REQUESTOR NAME: LUCY J· TRAINOR 
TEL:t03) 305-6979 ORG.: ISB/PMSD 

I Ctf':3-4' j. 3' I 
REQUUI' DA.rRb-1.J.it 

ROOM:_ MAIL CODF.: 7504C 
ltW ./11./tlC.) 

CSF AlTACBED: 
(11livEs II CSF It attached complet. Item A and the chemical name 111 Item B. 
Q NO II CSF Is not attached complete Items A through C. 

A.. INFORMATION R£QUIRED: ..,CIM ..,,,,_,.,..., 
Q PNmd• PCC a■d Tolerance Exemptloft Statue For Food-Use Inert lnp-edleat(a) 
Q ProYtde PCC for No11°Jood UN Inert lnvedlHt (s) · . 
Q _Prmde PCC for ActM lnsndl1at(1) . 
Q ProYkle PCC for 0,. 
Q Determine II Fnsrance la Acceptable ror UN la Formulatlo11 
Q OIJter (l)Ncrtbe)r. ______________________ _ 

. . . 
• l. INGR£DIENT INFORMATION: 

lnp-edfeat No. ls Ingredient No. 1: 

Chem. Name: _I_r-_o_n ___ f') __ ~__,,'.S.....,~._L&.__fe._ Cbem. Name: 

Tntde Name: 
CAS R ... No.: l co4-5 - 8-, - 25 

Jap-edle11t No. lt 

Cla••· Nemet · ----------
Trade Name: 

Tnlde Names 
CASa.s.No.: 

l.ap-edient No. 4: 

Cltem. Name: 

Tracie Name: 
CAS .... No.: CAS Reg. No.:· ________ _ 

• c. PEmcmE PRODUCT INFORMATION: 

. EPA .... No./111• Symbol: 6 7702-G 
a..-nau W. NEUDORFF GMBH KG 

Pt'odadNaac NEU 1165M 
Food-UN ~ddde: □ YES □ NO 

P..-ceat la Fonallladoa (For F ...... ~ oal7): ____ _ 

INl'O~flO'N .UJIG :.... r :t;~. . :· . . · . 
" ~ 

.... 

..... ,,,, 
nee completed, this form may be entlUed to treatment as CBI under sectl.on 10 of FIFRA. U so, a red Fl f RA 

CBI cover should be affixed to the request form and the document handled accordingly. 178 
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Pl. ... -.J• --•'-fo,. ... fo- i::,,rm • nuA. LU .. ---- ---- .a. ..... ,,v..i •-Ir•• nc:..31 .QII 

United Stet .. ~ Registration 
OPP Identifier Number 

&EPA Environmental Protection Agency Amendment 242975 WHhlngton, DC 20480 Other 

Application for Pesticide - Section I 
1. CompanyJProduot Number 2. EPA Produot Manager 3 . Propoaed Cla11iflc1tion 

In '11 ""--G- Janet Andersen 
(i]None D RHtricted 

4. CompanyJProduot (Name) PMI 
NEU 1165M Qt) 

6. Name and AddreH of Applloant (lncludtl ZIP Code} 6. Expedited Review. In accordance with FIFRA Section 3(cl(3) 

w. Neudorff GmbH KG (b)(l), my product is similar or identical In composition and labeling 

Ander Muhle 3 to: 

D-31860 Emmerthal EPA Reg. No. 

Germano Ch«:Jc II thJtt Ill • new addr«u Product Name 

Section - II 

D Amendment • Explain below. D Final printed label• In reaponn to 
□ Aganoy letter dated Ii -t,n;nlOft In•-•- to Aa,noy i.tto, dat"' •Me Too• Applloation . . 

Notification • Expleln below. D Other • Explain below. 

Explanation: Un additional page<•> If neoe■aary. (For HOtion I and Seotlon II.) 

Section - Ill I 

1. Materiel This Product WIii le Packaged In: 

Child-Relietant Packaging Unit Paokaging Water Soluble Packaging 2. Type of Container 

fay"• - ~-YH 51 v .. - P111tlo 
No l'.l. No No GlaH 

~ cation must 
tt ·vn· No. per If •y"• No. per Paper 
Unit Packaging wgt. oonteiner Peoltege wgt oontalner Other (Specify) 

brnitted 
I 

3. Location of Net Content, Information 4. Size(a) Retail Container 5 . Location of Label Oirectione 

~ Label 0 Container 1/2; l; 5; 10; and 20 lbs. E:3 Onlabel 
On Labeling aooompenying produot 

8. Manner in Which Label le Affixed to Product - Lithograph [l Other Printed I 

Paper ~ued ...__ 
Stenci ed I 

Section - IV 
1. Contact Point (Conv,,.t• ltMnS d/r11etly blllow for idtlntlf'ic.tion of indMdulll to b• contectlHI, H n~. to procau th/II ¥/>lication.J 

Name Title TtllC)hone No. (Include Area Code) 

Walter G. Talarek Authorized AoPnt' 703-759-4837 
Certification e. Datt Application 

I certify that the 1tatement1 I have mad• on thla form and all attaclvnenta thereto are tn.lt, eccurete and oompleta. Received 

I acknowledge that eny knowingly fal•• or mlaleeding 1tatement may be punl1habl• by fine or imprteonment or (Stamped, 
both under epplloable law . 

.. , ~ a. Tide 

rl"I.V"1-... !\ . 
Authorized Agent - ~ 

4. Typed Neme II 15. Date 

Walter G. Talarek J une 10. 1996 
179 
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PAPERWORK REDUCTION ACT NOTICE and INSTRUCTIONS 

PAPERWORK REDUCTION ACT NOTICE: Publio reporting burden for th11 oolleotlon of Information 11 111imated to averege 0.86 hour per 
reeponM, Including time for r•"'•wlng inetniotiona, 11arohing e>deting data 1ourc .. , gathering and maint.ining the data needed, end completing and 
reviewing the oollectlon of Information. Send commente regarding the burden 11timat1 or any other aepeot of thle oollecdon of lnformadon, Including 
euggeetiona for raduoing th11 burden, to Chief, lnformetion Polley Branch, (2138), U.S. Environmental Protecdon Agency, 401 M Sueet, SW, 
Wahington, DC 20480. 

INSTRUCTIONS: Thie form 11 to be uead for all applioatlone for new registration, end u11 reregletradon, amendment, re1Ubml1elon, to applicationa 
for notificatione, final printed labeling, reregietration, etc. In order to procea1 an application for a new regietration 1ubmitted on thi• tom,, the 
following meterill mult eooompany the application: 

1. Certification with Reepeot to Citation of Data (EPA Form 8670-29). (If not exempted by 40 CFR 162.81 (bl (4)); 
2. Confidential Statement of Formula (EPA Form 8570-4); 
3. Formulator'• Exemption Statement (EPA Form 8670-27); 
4. Ave oopl11 of dreft labeling: 
5. Three oopiff of ~ data 1ubmlttad; 
8. Authorization 1.itar where applloeble; 
7. Metric•• where applicable. 

Submlalon of Labeling • Labeling ahould firet be eubmltted In the form of draft label• with ell applloetlona for new regietretlon. Such draft label• may be 
in the fonn of tw,ad label text on 8.6 x 11 inoh paper for submluion or • mookup of the proposed label. If prepared for mookup, It ahould be 
conetructad in a way ea to facilitate 1torag1 In an 8.5 x 11 Inch file. Mockup label• 1ignlfioanUy ■mailer than 8.5 x 11 lnche11hould be mounted on 8.5 
x 11 inch paper for aubmiHion. 
Submllalon of Data • Data submitted in aupport of thia application muat be eubmltted in eccordanca with PR Notice 88-6. 

SPECIFIC INSTRUCTIONS: Pia ... reed the inatructiona liated below before completing thi• application. Flret determine the type of r•g11trat1 
action, liated in Block A, for which you ere 1ubmittlng thi• application. For appllcationa •ubmltted In coooactlon with New Registration aotlona, Sectione 
I, Ill, and IV muat be oomplated by the applicant. For application• 1ubmltted In connection with amended raregletration actlone, ra1ubml11ione, 
notiflcadontJ, reragi9tr11tiona, ate., Saotlon■ I, II, and IV must be completed by the applicant. 
Block A • Check the appropriate action for which you are aubmlttlng thl• form • 

.sf CI.!..O.!'i J • Thi• aection mutt be completed, a■ applioeble, for all regiatratlon aotlone. 

1. Company/Product Number• lnaert your Company Number, if one h11 been 111lgnad by EPA. Thia number may have b11n a11lgned to you ea a 
ba1io regi1trant, a dlatrlbutor, or a, an eetabllahment. If your product la ragl1t11red, lnaart the Product Number. 

2. EPA Product Manager• If known, fiU In the name and PM number of the EPA Product Manager. 
3. Pfopoaad Claniflcatlon • Speolfy the propo•ed claHiflcatlon of thi1 product. 
4. Product Name • Enter the oomplete product name of thi• p11ticida •• it will eppear on the label. The name muet be epaolfic to thla produot only. 

Duplication of namu i1 not permitted among product, of the aama company. Do not include any brand name or company line dalignadona. 
6. Name and Addr .. , of Applicant • The name of the firm or pereon and eddrHa ahown in your application i. the pareon or firm to whom the 

regiatratlon will be iNued. If you are acting in behalf of another perty, you muat eubmit authorization from that party to aot for them In regietration 
mattera. An applicant not ralidlng in the United Statu muet have an authorized agent raliding In the United Stat•• to aot for them in all 
regi•Uatlon mattara. The name and cO"l)l•ta mailing addr111 cf euch an agent mu1t accompany thi1 application. 

e. Expedlted Review • FIFRA Hedon 3 (o) 3 (Bl providH for expedited review of applicatlona for regiauation, or amendmana to exlating raglatratloM, 
that era llmilar or Identical to other pHticida produotl that are ourrandy ragiatared with the EP.A. In order for your application to be eligible for 
expedited relliew, you muat provide ue with the EPA Regiatration Numbar and product name of the product you believe i• •Imler to or id n111 1 

your product. The product muet be aimilar or Identical in both formulation and labeled u1H. 

SECTION (I • Thi• 11otlon mull be completed for ell applicetlone aubmltted to amend the ragletration only of• ourrendy registered pt'oduot 
!Amendment), for a r11ubmlaalon In ru,:,onH to an Agency letter, for notification• to the Aganoy, for the 1ubmialion of final printed labeling, for 
reregistration and for any other aotlon that pertain• to • 1pocific EPA-regietored product. Thia aeotlon le~ 12 l?! ueed for• new application for 
reglatratlon. 
1. Subj4tct of eubmll1lon • Check th• applicable block and provide th• Agency letter data if appropriate. Provide a brief explanation of the purpoe1(1) 

for the aubmlHion, euch a, •the addition of a llita, pNt or crop (1pecity)•; •amend th• Confidential Statement of Formula by ••• •; •reregistration 
aubmiulon•; •general label reviaion of uta directione.• Attach• eaparata pege if additional epace i• nMded. 

SECTION Ill (Packaging and Container lnformattonl • Thi• Section mu1t be completed for all applications aubmittad In oonnaotion with new 
registration or applioabl1 amendmantl. 
1. Type of Paokaglng • Chaok the appropriate block If your product will be paoltagad in the indicated packaging typaa. 

Indicate the lize of the individual p1cket1 and number per retail oontainar. 
2. Type of Retell Container • Indicate type of oontalnar In which product will be matketed. 
3. Location of Net Contenca • lndfoate the location of the net content• Information for your pr~ot. 
4. Slzale) of R.taU Container • Spaoify the net content• of all retail cont.inert for your produot. 
6. Location of U.a Dltactlona • Indicate the locatlon of the u11 dlrectione for your product. 
8. Manner In which label la affixed to product • Indicated the method produot labll le attached to retell container. 

S 'r~CT]ON JY (Contact Point)• Thi• Saoticn muet be oompleted for all epplicetiona for Ragi1tration aotion•. I.e .• new produota regletration. 
re1Ubml1elon, •ma-too,• reregl1tr1tlon, etc. 

1-S. Self-explanatory. 
8. EPA Uet Only. 
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LAW 0,-F"ICES OF" 

WALTER G. TALAREK, P. C. 
1 DOB RIVA RIDGE DRIVE 

GREAT ,-ALLS, VIRGINIA 22066 

440427-~ 

DELIVERED BY COURIER 
Dr. Janet Andersen 
Product Manager, Team 90 

PHONE: 17031 759·4837 

F'AX: 1'7031 759·5548 

June 10, 1996 · 

Bio Pesticides Division (APPL) 
Document Processing Desk (7504C) 
Office of Pesticide Programs 
U. S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 
• 
Re: Application for Registration of NEU 1165M; Slug and Snail Bait 

Dear Dr. Andersen: 

I am pleased to submit on behalf of W. Neudorff GmbH KG ("Neudorff') its 
application for registration of NEU 1165M, which is a slug and snail bait for 
the protection of growing crops and ornamentals. The bait is a small, noodle­
like product containing iron phosphate as the sole active ingredient. 

Iron phosphate is a new active ingredient. Therefore, the data being submitted 
by Neudorff should be treated as "exclusive-use" data, and Neudorff hereby 
requests that they be protected as such. In addition, Neudorff requests that its 
name be placed on EPA's Data Submitters List for this chemical. 

Iron phosphate falls within the class of chemicals called iron salts. EPA has 
issued a Reregistration Eligibility Document ("RED") on iron salts. ~ EPA 738-
S-93-001 (February 1993). Neudorff submits that the conclusions reached and 
the decisions made by EPA in this RED are equally applicable to the 
registration of its slug and snail bait product. In particular, Neudorff urges 
EPA to follow its prior decisions to waive all environmental fate and ecological 
effects and most toxicology data requirements for the iron salts. 

The classification of iron phosphate as a biochemical was previously requested 
by Neudorff in a letter to you dated February 7, 1996. On April 23, 1996, you 
stated in a conversation with me that this request had been considered by EPA 
and, although iron phosphate is not strictly speaking a biochemical, EPA's 
decision was to treat Neudorffs slug and snail bait product as if it were a 
biochemical; therefore, the biochemical data requirements would be 
applicable, and the application for registration of this product should be 
addressed to you. 

Neudorff is using the selective method of support to register NEU 1165M. It is 
submitting data and waiver requests to address most of the generic and 
product-specific data requirements. However, with regard to the generic 
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product chemistry on the technical grade active ingredient ("TGAI"), 
Ncudorfrs supplier of this ingredient, i. e., Madison Chemicals, Inc. 
("Madison"). is submitting data addressing Guidelines 151-10, -11, -12 and 13. 
Madison has granted pennision to Neudorff to cite its data. When EPA assigns 
MRID numbers to Madison's data, Neudorff will submit a revised "Data 
Requirements Listing for Selective Method of . Suppon" which identifies these 
MRID numbers. For Guideline 151-17, Neudorff is submitting data and waiver 
requests for the TGAI. 

Funher. Neudorff is submitting a reduced-risk rationale under PR Notice 93-9 
and. therefore, requests expe~ited review of its application for registration. As 
explained in the rationale, Neudorff believes that iron phosphate presents less 
risk to humans. animals, wildlife and plants than metaldehyde, which is the 
prevalent active ingredient used in currently-registered slug and snail baits. 

Neudorff has not submitted a petition for an exemption from the requirement 
for a tolerance or residue data in conjuction with this application for 
registration. :'\eudorff submits that the use pattern for its product and the 
nature of the active ingredient in its product are such that the product should 
not be considered to fa ll within the terrestrial food-crop general-use pattern 
for purposes of determining which data requirements from EPA's FIFRA data 
requirements tables apply. The product is not applied directly or indirectly to 
growing crops: it is spread on the ground around or near the crops, so as to 
intercept the slugs and snails as they travel toward the crops. Moreover. iron 
phosphate is insoluble in water and readily adsorbs to soil and, therefore, is 
unlikely to translocate to plants and appear as residues on food. Further, even 
if iron phosphate were to translocate to plants, the chemical is a plant and 
human nutrient. and FDA has promulgated GRAS direct and indirect food 
additi\'e regulations for it. In addition, it should be noted that EPA published a 
final rule on ~1arch 6. 1996 (61 FR 8876), exempting certain products 
containing non-toxic food substances from registration under the Federal 
Insecticide. Fungicide and Rodenticide Act ("FIFRA), and issued a policy notice 
on September 28. 1994 (59 FR 49400), announcing that substances commonly 
consumed as food would be acceptable for use in all pesticide products, both 
food and non-food use. and would not require a specific exemption from 
tolerance. As a FDA-approved, human-food nutrient supplement, it would 
appear that iron phosphate should be considered a candidate for these 
exemptions. Last. it should be noted that to date EPA has not issued a tolerance 
or tolerance exemption for metaldehyde used in slug and snail baits, and this 
active ingredient has been used for years in registered slug and snail baits. 

Neudorff also is requesting that no reentry interval ("REI") time requirement 
be imposed on the registration for its slug and snail bait product. The basis for 
this request is explained in the enclosed correspondence document. In 
essence. the rationale given is that the use pauem for this product, the nature 
of the chemical, and the chemical's low toxicities and risk are such that a REI 
is not needed. 

When you review the application, please note that Neudorff has submitted a 
master label covering both household and commercial agriculural uses. When 
Neudorff markets its slug and snail bait, it intends to split the master label and 
only use those ponions of the label which arc applicable to the market into 
which the product will be sold. 
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ln conclusion, 1 would like to thank your staff and you for your valuble 
assistance to date in putting together this application. The people at Neudorff, 
Eco-Ca.re Technologies, Inc. (Neudorfrs Nonh American R & D partner) and I 
are excited about this product and look forward to working with you to get it 
registered and brought to the marketplace. Therefore, if you have any 
questions, please do not hesitate to call me. 

Sincerely yours, ,-------
l~7'\~ \Jc. 

Walter G. Tallek 

Enclosure - Application Package 

• 
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Page 1 of 2 

TRANSMITTAL DOCUMENT 

NAME AND ADDRESS OF SUBMITTER 

W. Neudorff GmbH KG 
Postfach 1209 
An der M0hle 3 
0-31860 Emmerthal 
Germany 

REGULATORY ACTION SUPPORTED BY THIS PACKAGE 

RECD EPA/OPP/DPDl 

"96 Jfl 18 P2 :19 

Application for Registration of NEU1165M Slug and Snail Bait 
• 

- TRANSMITTAL DATE: 

' June 18, 1996 

) 

LIST OF SUBMITTED STUDIES 

Administrative Materials 

Product Identity and Composition 
Guidelines 151-10, -11, -12 

Analysis and Certification of Product Ingredients 
Guidelines 151-13, -15, -16 

Volume 1 

Volume 2 R£T ( t\>~ 

Volume 3 lf '-{(j()..1~ I 

Physical and Chemical Properties-EP Volume4 440'fl1~'2.. 
Guideline 151-17 

Physical and Chemical Properties - Generic Data Volume 5 44 0l42.. l (\)3 
Guideline 151-17 

Acute Oral Toxicity Study 
Guideline 152-10 

Acute Dermal Toxicity Study 
Guideline 152-11 

Primary Eye Irritation 
Guideline 152-13 

Primary Dermal Irritation 
Guideline 152-14 

Volume 6 4lf O42..1(\>4 

Volume 7 LfL/0l/21~~ 

Volume 8 4L{Olf2.1~(o 

Volume9 
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Page 2 of2 

Acute Oral Toxicity Study in Bobwhite quail 
Guideline 154-6 

Reduced-Risk Rationale 
PR Notice 93-9 

COMPANY OFFICIAL 

• 
Walter G. T rek 
Registration J\gent 
for W. Neudorff GmbH KG 

COMPANY NAME 

W. Neudorff GmbH KG 

COMPANY CONTACT 

Walter G. Talarek, P.C. 
1008 Riva Ridge Drive 
Great Falls, VA 22066 
(703) 759-4837 

Volume 10 Yl/o~21~i 

Volume 11 AT)M. 1 N 
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&EPA 
United Stetee 

Environmental Protection Agency 
Washin ton DC 20480 

Certification with Res act to Citation of Data 

Form Approved 
0MB No. 2070·0080 
Approval Explrn 05·31-95 

Applicant• Nome and Addreu 
W, Neudorff GmbH KG 

EPt f o/o~~egistration Number 

Ander Muhle 3 
D-31860 Emmerthal 

Product Name NEU 1165M 

Germany Doto of Application 
6 10 96 

NOTE: If your product is a 100% repackaging of another EPA-registered product that you purchase, and is labeled 
for the same uses, you do not need to submit this form. You must submit the Formulator's Exemption Statement (EPA 
Form 8570-27). 
1. This application is SUpPOrted by all data submitted or cited in the application. In addition, if cite-all options arc 

indicated, this applicauon is supported by all data in the Agency's files that concern the properties or effects of this 
product that is identical or substantially similar and that is one of the types of data that would be required to be 
submitted if this application sought the initial registration of a product of identical or similar composition and intended 
uses under the data requirements in effect on the date of approval of this application. (Check the appropriate boxes, in 
items 2 and 3, or 4 below that pertain to your application.) 

2. I certify that. for each study cited in support of this application for registration that is an exclusive use study. 

Ix I 
lx l 

I am the original submitter•; or 

I have obtained the written permission of the original submitter for iron phosphate • which is 
(~ IIUl1CI of c:bcmical) 

Madison Chemicals , I(ft,r- multiple chemicals link the companies who are original data submitters 
(l!lllClt namea of oompanies) 

with the appropriate chemical name} to cite that study• 

3. I certify that. for each study cited in support of this application for registration that is not an exclusive use study; 

a. I I I am the original data submitter•; or 

I j I have obtained the written pcnniaion of the original data submitter for ________ _, which is 
{lzmrt l1&IM of cbemical) 

__________ (for multiple chemicals link the companies who are original data submitters 
(uamtnama ofoompaniea) 

with the appropriate chemical name} to cite that study•; or 

b.l I I have notified in writing the companies _________ for _________ that 
(1111111t nama of-i,uuea) (a.at name of chemical) 

have submitted data I have cited to support this application and have offered to: (a} Pay compensation for 
those data in accordance with section 3(c}(l)(F) and 3(c}(2)(D) of the Federal Insecticide, Fungicide and 
Rodenticide Act (FIFRA); and (b) Commence negotiations to determine which data are subject to the 
compensation requirement of FIFRA and the amount and tenns of compensation due, if any. The companies 
I have notified are: 

Companies _________ for _______ ,--___ (for multiple 
(u.rt llUIIIII ofClOmpllli•) (lmat-vfc:baal) 

chemicals link the companies who are original data submitters with the appropriate chemical name) 
listed on the Pesticide Data Submitters List for all active ingredients contained in my product (cite-all 
method or cite-all option under Selective Method*). (Also. sign the General Offer Statement below.) 
Companies _________ for __________ (for multiple 

(u.rtMmel of compw•) ei-t-of c:hambl) 
chemicals link the companies who arc original data submitters with the appropriate chemical name) 
that have submitted the studies which I have cited (Selective method•). 

4. I I I certify that for each study cited in support of this application I am not required to offer data compensation or 
obtain written permission because all time periods for exclusive use and data compensation have expired. 

Signature 

EPA Form 8670.29 (Rev. 6·94) Electronic end Peper veralona aooepteble. 
Prevloua oditlona are obsolete. 

Dato 6 10/96 

Date 
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&EPA 
3. APPLICANT'S NAME AND ADDRESS 

W. Neudorff GmbH KG 
Ander Muhle 3 
D-31860 Emmerthal, Germany 

7 . NAME OF STUDY 

Product Identity & 
Composition - EP 

'"a ZIii 
<1- ~ 
Uu • 
J::, ► ?< 
II.Ca~ 
11.z::,a 
<01-1: 
Guu,.._ 

X 

Analysis & Certification IX 
of Product Ingredients 
-EP 
Physical & Chemical IX 
Properties - EP 
--

Physical & Chemical IX 
Properties - Generic 

Acute Oral Toxicity StudylX 

Acute Dermal Toxicity 
Study 

Primary Eye Irritation 
Study 

X 

X 

Primary Dermal IrritationlX 
Study 

Acute Oral Toxicity StudylX 
inBobwhite Quail 

Q 

~:~ 
<1&1>< 
I- -
m:I:~ 
0 0'­

IC" 
.011..§. 

• Form
1 

Approved. 0MB No. 2070-0060, Approval expires 11/30/93 

~ONMENTAL PROTECTION AGENCY f 1. PAGE U.S. E 
GISTRATION DIVISION (TS-767) 

WASHINGTON, D.C. 20.&60 

DATA REFERENCE SHEET 
(See instructions on the back of the last page before completing.) 

.&. PRODUCT NAME 

NEU 1165M 
5. PRODUCT MANAGER 

Janet Andersen/90 
SOURCE OF STUDY 

c. OBTAINED FROM ANOTHER FIRM OR SOURCE 
(give name and addreu} 

d. OBTAINED FROM 
PUBLIC LITERATURE 

(give reference} 

1 OF 1 
Z. EPA REGISTRATION NO./FILE 

SYMBOL G 
67702-

6. TO ACCOMPANY APPLICATION 
FOR REGISTRATION DATED, 

6/10/96 

e. OTHER 
(explain} 

f. ACCESSION 
NUMBER 
(if known) 

~ If you marked "X" in this ·column, do you wish your name 

1 1 I 1. 
placed on the Data Submitters List? 

[XJ YES 

ONO 

EPA Form 8570-20 (Rev. 1-91) APPLICANT-RETAIN THE LAST COPY EPA COPY 187



t----------------~-------- -...;l;.;..N...;;S...;.T..;..A;.;;U;.;;C;..;T...;,10.::;.:..:N..;;.S _____________________ ---tl 
PLEASE READ CAREFULLY BEFORE COMPLETING THIS FORM 

GENERAL 

This form will be used to process an application for registration as set forth in the 
Federal Insecticide, Fungicide, and Rodenticide Act, as amended, Sections 3(c)(5) 
and 3(cl(7). In addition to this form, the following material must accompany an 
Application for Registration (EPA Form 8570-1). 

1. A Confidential Statement of Formula (EPA Form 8570-4) must be submitted 
whenever the current amendment relates to the chemistry or formulation of the 
product. 

2. Select and complete the appropriate OFFER TO PAY STATEMENT, as listed 
below. 

A. Cite-all method of compen5ation. 

B. Combined cite-all and alternate method of compensation. 

C. Alternate method of compensation. • 

If you select an Offer to Pay Statement which requires the submission of data, all 
data submitted in support of this application must be submitted in triplicate (3 
individual copies). In order to facilitate review, each type of data submitted must 
be; bound separately; all information listed in block 7 must be clearly identified 
on the front cover; and the date of submission. Additional information for the 
preparation of data for submission in support of registration applications is availa­
ble by writing to the Product Manager assigned to your Product, Registration 
Division, at the address specified at the top of the form. 

Any data for which • daim of confidentiality ii mserted must be submitted bound 
1eparately from non-confidential infonnation, and durly marked as such. 

The EPA and ACKNOWLEDGEMENT (first two) copi• should be submitted. 
The Applicant may retain the APPLICANT (last) copy. 

EPA Form 8570•20 (Rev. 1-fU) Reverse 

SPECIFIC 
1. Number all pages con-=utively: Enter on each page the total number of pages 
being submitted. If more than one page is required, number them "1 of 2," "1 
of 3," etc. 

2. Registration No./File Symbol: Insert the registration number or file symbol 
assigned to this product, if known. 

3. Name and Add, .. of Applicant: Enter your name and address, or the name and 
address of your duly authorized agent if you do not reside In the United States. 

4. Product Name: The Product Name should be the same as the one appearing on 
the application form. 

5. Product Manager: Enter the name of the Product Manager assigned to this 
product. 

6. Application Date: Enter the date of the application to which this form applies. 

7. Name of the Studies: A listing of specific studies or data being submitted with 
this application: 

7a. If this study was conducted by the Applicant, mark "X" in this column. Also, 
mark "X" in the appropriate box ("yes" or "no") at the bottom relating to 
inclusion on the Pesticide Data Submitters List. 

7b. If this study was obtained from EPA data reference files, mark "X" in this 
column. 

7c. If this study was obtained from another firm or source, give complete name 
and address (including zip codB). 

7d. If this was obtained from public literature, give its reference. Give sufficient 
information so it may be located if necessary. 

7e. Any source of studies may be explained in this column. 

7f. Specify Accession Number(s) asslgned to studies in EPA data files (if known). 

APPLICANT COPY 
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Mr .. ~Obert Forrest 
Product Manager . T••~ 14 
Reg11tr1tion Division (H7505C ) 
Office of Pest1e1dt Ptogr11ns 
U.S. Envfronnitntal Protection Agency 
401 M Street, s.w. 
Washington, O.C, 20460 

Re: Applic1t1on for R1gi1tr1tf0ft of •slug and Sn111 8aft• 

Dear Hr . rorr@st , 

we h1r1by authorize Mr . Wtlttr G. T1l1rtk to ect as w. Ntudorff G/llbH KG 1 s 
(

11

Ntudorff
11

) agtnt and rtprutntatfvt fot tP11 purpoH of r19ht1r1n9 fts 
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tht 1uthorfty to 1t9n ell dacument1 ntctss1ry to effect th1s purpos@ and to 
access any conf1dt"tia1 information end f11ts thet h•v• been submitttd 1n 
support of H1udorff 1 s 1ppl1c1tfon ,or re91ttr•t fon . 
S1nctrely yours , 

0~ ~~:re: J.9o~ 
Andreu Prokop 
Ttchn1ca1 Director 

Province of Hiedersech,en 
Gel"l!l•ny OtefflbQr 22, 1995 
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DATA SUBMISSION IN SUPPORT OF 
W. NEUDORFF GMBH KG'S APPLICATION TO REGISTER 

NEU 1165M 

End-Use Product 
EPA File Symbol 6TT02-G 

votume 1 

ADMINISTRATIVE MATERIALS 

Data Reguirements 

PR Notice 86-5 
40 CFR Part 152 

Author 

Joel L. Goldschmidt 

Date Completed 

July 29n 
, 1996 

Submitted By 

Madison Chemical, Inc. 
P.O. Box 175 

Old Bridge, New Jersey 08857 

Prepared By 

Madison Chemical, Inc. 
P.O. Box 175 

Old Bridge, New Jersey 08857 •••• • • •• 
• 

• • • • • •• •• 
•••• • • •••• 

• 
• •• • • • •••• 
•••• • • • •• • 
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NEU 1165M 
SLUG AND SNAIL BAIT 

CAUTION 

KEEP OUT OF REACH OF CHILDREN 

NET WEIGHT LBS ( kg) 

Active Ingredients: By weight 
Iron phosphate ............................................................... 1.0% 

Inert lngredients ................................................................... 99.0% 
Total 100.0% 

EPA registration # EPA establishment # 

STORAGE AND DISPOSAL - COMMERCIAL AGRICULTURE: 

Do not contaminate water, food or feed by storage or disposal. 

STORAGE: Store this product in its original container and keep in a secure, dry 
storage area out of reach of children and domestic animals. 

DISPOSAL: Wastes resulting from the use of this product may be disposed of 
on site or at an approved waste disposal facility. Completely empty bag into 
application equipment. Then dispose of empty bag in a sanitary landfill, or by 
incineration, or, If allowed by State and local authorities, by burning. If burned, 
stay out of smoke. 

STORAGE AND DISPOSAL - HOUSEHOLD: 

STORAGE: Store this product in its original container and keep in a secure 
storage area out of reach of children and domestic animals. 

DISPOSAL: Do not reuse container. Securely wrap original container in several 
layers of newspaper and discard in trash. 

PRECAUTIONARY STATEMENTS-COMMERCIAL AGRICULTURE 

Hazards to Humans and Domestic Animals: Avoid contact with eyes. In case of 
contact immediately flush eyes with plenty of water. Get medical attention if 
irritation persists. 
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SLUG AND SNAIL BAIT LABEL 
Page 2n 

Applicators and other handlers must wear: long-sleeved shirt and long 
pants; shoes and socks. 

Environmental Hazards: For terrestrial uses, do not apply directly to water 
or areas where surface water Is present or to intertidal areas below the 
mean high water mark. 

PRECAUTIONARY STATEMENTS - HOUSEHOLD 

Hazards to Humans and Domestic Animals: Avoid contact with eyes. In 
case of contact immediately flush eyes with plenty of water. Get medical 
attention if irritation persists. 

Environmental Hazards: For terrestrial uses, do not apply directly to water 
or areas where surface water is present or to intertidal areas below the 
mean high water mark. 

STATEMENT OF PRACTICAL TREATMENT 

If in eyes, wash with large amounts of water. 
Get medical attention if irritation persists. 

DIRECTIONS FOR USE - Commercial Agriculture 

Agricultural Use Requirements 

Do not apply this product in a way that will contact workers or other 
persons, either directly or through drift. Only protected handlers may be in 
the area during application. 

Use this product only In accordance with Its labeling and with the Worker 
Protection Standard, 40 CFR part 170. This standard contains requirements 
for the protection of agricultural workers on farms, forests, nurseries, and 
greenhouses, and handlers of agricultural pesticides. It contains 
requirements for training, decontamination, notification, and emergency 
assistance. It also contains specific Instructions and exceptions pertaining 
to the statements on this label about personal protective equipment, 
restricted-entry interval, and notification to workers. 

For any requirements specific to your State, consult the agency in your 
State responsible for pesticide regulation. 
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SLUG AND SNAIL BAIT LABEL 
Page 3n 

DIRECTIONS FOR USE 

It Is a violation of Federal law to use this product In a manner Inconsistent 
with its labeling. 

Home And Garden 

HOW TO APPLY: The slug bait granules should be scattered on the soil 
around or near the plants to be protected. Apply bait evenly at approx!~ 
mately 1 lb. per 1000 square feet (0. 15 oz, or about 1 level tablespoon, per 
square yard) and reapply as the bait Is consumed or at least every two 
weeks. Do not place In piles. If the ground Is dry, wet It before applying 
bait. The soil should be moist but with little or no standing water. 

Reapply as the bait is consumed or at least every two weeks. Apply more 
heavily If the Infestation Is severe, If the area Is heavily watered or after long 
periods of heavy rain. Apply only to the soil surface around plants, do not 
apply to foliage or other plant parts. See specific directions for different 
plant types and for inside greenhouses. 

WHEN TO APPLY: Evening Is the best time to apply the bait, as slugs and 
snails travel and feed mostly by night or early morning. 

WHERE TO APPLY: All likely areas of Infestation should be treated, 
especially around the perimeter of garden plots because these pests travel 
into plant areas from daytime refuges. They favor damp places around 
vegetable plants such as beans, tomatoes, lettuce, cabbage, celery and 
squash. Other favorite areas are flower gardens, rockerles, hedges, 
dichondra lawns, citrus groves, Ivy patches, and other ground cover where 
they obtain shelter by day. 

Outdoor Ornamentals 

Scatter bait In a 6 Inch circular band around the base of the plants to be 
protected at 0 .15 oz, or 1 level tablespoon, per square yard . If plants are 
next to a grassy area, spread the bait between the ornamentals and the 
grass. Slugs traveling to the plants will encounter the bait before reaching 
the plant. Scatter the bait around the perimeter of the plot at approximately 
1 lb per 1000 square feet to Intercept snails and slugs traveling to the plot. 
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Vegetables 

The bait can be used to protect any vegetables from slug and snail damage, 
including (but not limited to): artichokes, asparagus, beans, beets, 
blackeyed peas, broccoli, Brussels sprouts, cabbage, cantaloupe, carrots, 
cauliflower, corn, cucumbers, eggplants, garlic, lettuce, onions, peas, 
peppers, potatoes, radishes, rutabagas, spinach, squash, Swiss chard, 
tomatoes and turnips. Do not put the bait on the plant. Scatter the bait 
around the perimeter of the vegetable plot at approximately 1 lb. per 1000 
square feet to provide a protective •barrier" for slugs entering the garden 
plot. If slugs are Inside the rows, then scatter the bait on the soil around 
the base of the plants and between the rows. 

Fruits Including Citrus 

The bait can be used to protect fruits from slugs and snails, Including (but 
not limlted to) : apples, avocados, apricots, cherries, grapes, melons, 
peaches, plums, citrus, pears. For seedlings spread the bait around the 
base of the stem, without touching the plant. Apply at 0. 15 oz, or 1 level 
tablespoon, per square yard, In a 6 Inch circular band around the base of the 
plants to be protected. For older trees, spread the bait around the base of 
the tree to Intercept slugs and snails traveling to the trunk. Apply the bait 
at approximately 1 lb. per 1000 square feet for orchards using standard 
fertilizer granular spreaders. 

Berries 

The bait can be used to protect berries from slugs and snails, Including (but 
not limited to) : strawberries, blackberries, blueberries, boysenberries, 
loganberries, raspberries. Do not apply the baits on the plants. Spread the 
bait around the perimeter of the plot to Intercept slugs and snails migrating 
toward the berries. Use a rate of approximately 1 lb. per 1000 square feet 
and scatter by hand or with granular spreaders. If slugs and snails are 
already In the plots, then carefully spread bait between the furrows near the 
base of the plants. For small plots, treat around the base of the plants to be 
protected . Do not spread over the entire area but apply selectively. 

Field Crops 

The bait can be used to protect field crops from slugs and snails, Including: 
artichokes, beans, field corn, sweet corn, potatoes, soybeans, sugarbeets, 
sugar cane, wheat, asparagus, beets, broccoli, Brussels sprouts, cabbage, 
carrots, cauliflower, cucumbers, lettuce, onions, peas, peppers, potatoes, 
radishes, strawberries, tomatoes, turnips and wheat. Do not apply the bait 
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on the plants. At the seedling stage, apply the bait between the rows and 
around the peri~eter of the field. Scatter pellets at a rate of 44 lbs per 
acre. 

Greenhouses 

Where snails are a problem in the greenhouse, scatter the bait In the plant 
pots of plants being damaged or around pots on greenhouse benches. 
Apply about ½ teaspoon per 9 Inch pot. Do not put the bait on the plant. 

WARRANTY 

Seller warrants that this product conforms to the chemical description on 
this label and is reasonably fit for purposes stated on this label only when 
used In accordance with directions under normal use conditions. This 
warranty does not extend to use of this product contrary to label directions, 
or under abnormal use conditions, or under conditions not reasonably 
foreseeable to seller. Buyer assumes all risk of any such use. Seller makes 
no other warranties, either expressed or Implied. 

Marketing claims and product Information that may be presented on the 
container or supplemental wording: 
-NOTE: This package is sold by weight. Contents may have settled during 
shipment. 
-The highly compressed granules (pellets) are easy to use, clean to handle 
and economical. 
-So unique It is (Its) patented. US Patent number 5,437,870. 
(New) patented technology. (New) patented snail & (and) slug killer. 
Unique, patented formula. 
-Easy-to-use (ready-to-use) (RTU) granular (pellet) formulation . 
-Kills snails & (and) slugs. 
-Treats (will treat) x,xxx sq. ft. 
-Will bait (up to) x,xxx square feet. 
-Remains effective after rain or sprinkling. Not affected by rain. 
-Proven snail & (and) slug killer (kill, control). 
-Convenient. Easy-to-use. Requires no mixing, spraying, or special 
applicators. Just scatter lightly on the soil surface In infested areas. 
-Reliable. Use with confidence. Effective. Your first line of defense. 
Effective pest control. 
-This container is made from XX% recycled materials. 
-SI no usted entiende la etlqueta busque a algulen par que se la expllque a 
usted en detalle. (If you do not understand the label, find someone to 
explain It to you In detail.) 
-Maximum snail & slug control .•. GUARANTEED. See back panel. 
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-SATISFACTION GUARANTEED. See back panel. 
-You've tried the rest, this time try the best. 
-This time try the best. 
-Ideal for vegetable gardens. Can be used In vegetable gardens. 
-For use around vegetables, fruit trees, citrus, berries, ornamentals, shrubs, 
flowers, trees, lawns, gardens, and in greenhouses. 

GENERAL INFORMATION (WHY SLUG AND SNAIL BAIT IS SO EFFECTIVE) 

This product Is a unique blend of an iron phosphate active Ingredient, 
originating from soil, with slug and snail bait additives. It Is used as an 
ingredient In fertilizers. The bait which is not Ingested by snails and slugs 
will degrade and become part of the soil In your garden. 

The bait Is extremely (highly) attractive to slugs and snails and lures them 
from their hiding places and plants. Ingestion, even In small amounts, will 
cause them to cease feeding. This physiological effect of the bait gives 
immediate protection to the plants even though the slugs and snails may 
remain In the area. After. eating the bait, the slugs and snails cease feeding, 
become less mobile and begin to die within three to six days. Dead slugs 
and snails may not be visible as they often crawl away to secluded places to 
die. Plant protection will be observed In the dramatic decrease In plant 
damage. 

This product is effective against a wide variety of slugs and snails and will 
give protection to lawns, gardens, greenhouses, outdoor ornamentals, 
vegetable gardens, fruits, berries, citrus and crop plants. The granules can 
be scattered on the lawn or on the soil around any vegetable plants, flowers 
or fruit trees or bushes to be protected. The granules can be scattered on 
the lawn or on the soil around any vegetable plants, flowers, fruit trees or 
bushes to be protected. 

Slug and Snail Information 

Slugs and snails controlled by this product include (but are not limited to): 
Derocerss reticulatum (Field slug), Derocerss lseve (Smooth slug), Arion 
subfuscus (Dusky slug), Arion clrcumscrlptus (Gray garden slug), Arion 
hortensls {Black field slug), Arion rufus {large red slug), Arion ater (Large 
black slug), limsx flsvus (Spotted garden slug), Limax tenellus (Slender 
slug), Ariollmsx columblsnus (Banana slug), He/Ix spp., spp., He/Ice/la spp., 
and Cepaes spp. 

Slugs and snails are related molluscs and are some of our most destructive 
garden pests. They appear quite different from each other because snails 
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have a shell and slugs do not. Mature slugs and snails lay eggs In clumps In 
the soil, under stones, or under garden debris. The eggs generally hatch 
after one month of favorable weather conditions. As soon as the eggs 
hatch the tiny molluscs begin feeding. Even small slugs and snails can 
cause significant plant damage. 

As they grow, slugs and snalls feed on vegetation and migrate toward areas 
of more food and shelter. They feed during the cool of the evening, night or 
early morning. They leave a shiny, mucous trail as evidence of their 
presence. In cool weather slug and snail feeding damage lncreaseJ. During 
hot or cold weather slugs will hide, seeking shelter In damp, cool places. 

Because they migrate It Is very difficult, If not Impossible, to completely 
eliminate slugs and snails as garden pests. However, with a consistent 
program using Slug and Snail Bait, their numbers can be reduced to where 
they are no longer a problem for your plants. · 

Registrant: W. Neudorff GmbH KG, Postfach 1209, an der M0hle 3, 
D-31860 Emmerthal, Germany 

United States Patent #5,437 ,870 
l'le: ...... 1\111.9 ...... , .. 1', , ... 
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CORRF.SPONDENCEDOCUMENT 

Generic Data Waiver Requests and Explanations 

I. Product Chemistry 

Guideline l 51-17(e) (Boilin~ point) 

This requirement is inapplicable because the technical chemical is a 
solid . 

Guideline 151- l?((h} {Ya_por pressure} 

This requirement is inapplicable because the technical chemical is a 
solid which does not vaporize. 

Guideline t5t-t7(i) (pH) 

A waiver is requested because the technical chemical can not be 
dissolved with water and, therefore, pH can not be tested. 

Guideline 15 I - l 7{p) <Octanol/water partition coefficient} 

This requirement is inapplicable because the technical 
chemical is inorganic and polar. 

II. Toxicolo&y 

Guidelines 152-10. 152-11. 152-12, 151-17, 152-18, 152-20,152-21. 
152-22, and 152-23 

Waivers are requested for all the above-listed data requirements 
based on the known low toxicity and risks of the iron salts (iron 
phosphate is an iron salt), the natural occurrence and abundance of 
these chemicals in the environment and foods, and the data available 
in the open literature. 

Further, the Reregistration Eligibility Document on Iron Salts, EPA-
738-S-93-001 (February 1993), should be used as a model for 
determining the data requirements applicable to iron phosphate. This 
document indicates that the generic database supporting the 
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reregistration of iron-salt containing products is substantially 
complete and only acute dermal toxicology studies are required. 

The R.E.D. Facts on Iron Salts, EPA-738-F-93-002 (February 1993). 
states that "[i]ron salts are normally present in the environment. Iron 
is the fourth most abundant element and the second most abundant 
metal in the earth's crystal rocks. Iron occurs in a wide variety of 
minerals, and is present in foods naturally and through added 
ingredients. 

"The iron salts are of low acute toxicity through oral, dermal and 
inhalation routes of exposure. They have been placed in Toxicity 
Category III for these effects. ... Other toxicity studies normally 
required for registration were not necessary to evaluate the risks of 
the iron salts. 

"Further, the iron salts are generally recognized as safe (GRAS) by 
the Food and Drug Administration for use as a flavoring agent and 
nutrient supplement in foods (please see 40 CFR 180.2(a))." S,-". p. 2. 

It also should be noted that FDA has promulgated GRAS direct and 
indirect food additive regulations for ferric phosphate, at 21 CFR §§ 
184.1301 and 182.5301, respectively. As a direct food additive, 
ferric phosphate may be used as a nutrient supplement and in infant 
formula in accordance with good manufacturing practice. As an 
indirect food additive, it may be used as a dietary supplement in 
accordance with good manufacturing practice. 

4t The Reregistration Eligibility Document (RED) on Iron Salts, EPA 738-
S-93-001 (February 1993), at p. 8, indicates that the current 
toxicological database within the Agency and in the literature is 
adequate to support the reregistration eligibility of all iron sulfates. 
Further, this document states that there are some unusual factors 
which indicate that specific studies to fulfill the usual data 
requirements are not necessary to regulate these substances as 
pesticides. The document goes on to list these factors as: (1) iron salts 
are normally present in the environment; (2) they may be present in 
foods naturally and as added ingredients; and (3) there is no reason 
to expect that usage in accordance with the label will present any 
hazard beyond that from ordinary exposure. By inference, this 
rationale for not requiring additional toxicological data for iron 
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sulfates should be equally applicable to any other iron sal~ such as 
iron phosphate. 

Iron phosphate is insoluble in water. Because of this, it is not 
expected to be absorbed in large quantities from the gastrointestinal 
tract into the systemic circulation. Consequently, it may be concluded 
that iron phosphate will have a lower acute toxicty than the water­
soluble chemicals assessed in the RED. 

The RED also states that mixer/loader/applicator exposure to the iron 
sulfates is considered inconsequential, whether these substances are 
applied by spreaders, sprinkler cans or by hand and whether the 
product is granular or a soluble concentrate, because there is little 
concern from a toxicity perspective. Moreover, the document states 
that the risks from dietary and occupational exposures are 
considered to be negligible due to their low toxicities, status as food 
flavoring agents and food nutrient supplements, and inherent 
function in the metabolic pathways of humans and animals. ~ p. 9. 
Neudorff believes that this same rationale is equally applicable to 
iron phosphate, which is an iron salt. 

Further, Guidelines 152-20, 152-21, 152-22, and 152-23 are 
inapplicable because, even though this product is used to protect 
growing crops from slugs and snails, the use pattern is such that the 
product is not applied directly or indirectly to the crops; it is 
scattered on the soil around or near the plants to be protected, 
intercepting the slugs and snails as they crawl toward the plants. 
Thus, the general use pattern should not be considered to be 
terrestrial food crop. 

Guideline 152-16 

Neudorff is not aware of any hypersensitivity incidents, nor would 
any be expected due to the nature of this chemical. 

III. Ecological Effects 

Guidelines 154-7. 154-8. 154-9. and 154-11 

Waivers are requested on the above-listed data requirements. In the 
Iron Salts RED, EPA waived these data requirements. ill Appendix B, 
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"Table of Generic Data Requirements and Studies Used to Make the 
Reregistration Decision". 

In the RED Facts on Iron Salts, EPA stated that " ... in the dietary 
acute toxicty studies, iron salts are practically non-toxic to bird 
species and are non-toxic or slightly toxic to rats. Iron (II) sulfate 
heptahydrate, the most toxic form of the iron salts compounds, is 
moderately toxic to aquatic invertebrates and slightly toxic to fish. 

"No adverse effects to avian, mammalian or aquatic populations are 
anticipated from the use of iron salts. Iron is one of the Earth's most 
abundant elements, and it is immobilized in the pH range of 5-9. 

"Runoff to aquatic systems is unlikely since the parent compounds 
convert very readily to less soluble forms in the environment. 
Furthermore, the oxidized iron compounds bind tightly to soil under 
turf. 

"No adverse effects to endangered species are anticipated from the 
use of iron salts." ~ p. 3. 

The Iron Salts RED supports the conclusions of the RED Facts on Iron 
Salts. ~ p. 12-14. 

Once again, it should be noted that iron phosphate is insoluble in 
water and, therefore, should be even less toxic to wildlife and aquatic 
organisms than the soluble forms of iron salts. 

Moreover, with regard to Guideline 154-11, the compos1t1on of the 
product, i. e., solid noodle, use pattern and application rate indicate 
that there will not be any significant honey bee exposure. Further, 
this is exactly the conclusion reached for this use pattern by EPA in 
the "Guidance for the Reregistration of Pesticide Products Containing 
Metaldehyde as the Active Ingredient", EPA-540/RS-89-028 
(December l 988)(Metaldehyde is currently the most popular active 
ingredient used in slug and snail baits. These products also are 
solids.), where EPA decided that these data were not required. ill p. 
53. 
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IV. Residue Chemistry 

Guideline 153-3<a}, Cb}, <c), <d}, <e), <O, <&}, <ht en, (j), <k), en, <m>, {n), 
and lo} 

These guidelines are inapplicable because, even though this product 
is used to protect growing crops from slugs and snails, the use 
pattern is such that the product is not applied directly or indirectly 
to the crops; it is scattered on the soil around or near the plants to be 
protected, intercepting the slugs and snails as they crawl toward the 
plants. Thus, the general use pattern should not be considered to be 
terrestrial food crop. 

In the alternative, waivers are requested for these data 
requirements. The use pattern for the Slug and Snail Bait, i. e., it is 
spread around and not on the plants, the nature of the active 
ingredient, i. e.. insoluble in water and adsorbs to soil, and nature of 
the end-use product, i. e., a solid noodle in which the active 
ingredient is bound, are such that residues are unlikely to occur in or 
on crops. Moreover, even if the active ingredient were to migrate 
from the noodle through the soil to the plants and become a residue 
on food, it is a plant nutrient and, thus, likely would promote the 
plant's growth. Furthermore, even if iron phosphate becomes a 
residue on food, it is a FDA GRAS direct and indirect food additive 
and, thus. would not be harmful to humans or animals. & 21 CFR §§ 
182.5301 and 184.1301. Last. as a food nutrient and supplement, 
iron phosphate would appear to fall within the philosophy set forth 
in EPA's final rule of March 6, 1996 (61 FR 8876), exempting certain 
products containing non-toxic food substances from registration 
under FIFRA, and its policy notice of September 28, 1994 (59 FR 
49400), announcing that substances commonly consumed as food 
would be acceptable for use in all pesticide products, both food and 
non-food use, and would not require an exemption from tolerance. 
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v. Reentry Protection 

Request for Reduction of Reentty Interval {"REI") 

No REI should be applicable to this product because, even though this 
product is used to protect growing crops from slugs and snails, the 
use pattern is such that the product is not applied directly or 
indirectly to the crops; it is scattered on the soil around or near the 
plants to be protected, intercepting the slugs and snails as they crawl 
toward the plants. Thus, the general use pattern should not be 
considered to be terrestrial food crop. 

Further, as demonstrated by the toxicology studies enclosed with this 
application for registration and the discussion in the Toxicology 
Assessment section of the Iron Salts RED, this product is expected to 
have very low acute toxicities by the oral, dermal and inhalation 
routes of exposure and is not expected to be a dermal sensitizer or a 
chlorinesterase inhibitor. No known reproductive, developmental, 
carcinogenic or neurotoxic effects have been associated with iron 
phosphate. Moreover, due to the low toxicity of the active ingredient 
and the natures of this ingredient and the end-use product, the risks 
from occupational exposure are expected to be considered negligible. 
~ the Iron Salts RED, at p. 9. 

Product-Specific Data Waiver Requests and Ex.planations 

I. Product Chemistry 

Guideline 151-17{n (pH} 

This requirement is inapplicable because the product can not be 
diluted or dispersed with water. 

Guideline t 5 t- t 7(k) (Flammability) 

This requirement is inapplicable because the product does not 
contain combustible liquids. 

Guideline 151-17(m) (Viscosity} 

This requirement is inapplicable because the product is not a liquid. 
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Guideline 151-17{ n} {Miscibility} 

This requirement is inapplicable because the product is not an 
emulsifiable liquid and is not to be diluted with petroleum solvents. 

Guideline 151 -17{0} {Corrosion Characteristics} 

A waiver is requested for this data requirement. The product does 
not contain any strongly acidic or basic compounds to cause 
corrosion. In addition, acidic and basic compounds must be ionized to 
cause corrosive effects. As the product is a non-aqueous product, 
such compounds would not be ionized and, therefore, would not exert 
corrosive effects. The active ingredient, iron phosphate, is insoluble 
in water and will not cause corrosive effects even when exposed to 
an aqueous environment. 

II. Toxicolo&y 

Guideline 152-12 <Acute Inhalation Toxicity} 

Neudorff hereby requests a waiver of this data requirement. The 
product neither consists of nor, under conditions of use, will result m 
an inhalable material (e. g., gas volatile substance or 
aerosol/particulate). The product is a solid, noodle-like substance, 
approximately 1/4" long by 1/16" wide. This is a non-respirable size. 
Further, the product and the active and inert ingredients of the 
product are non-volatile, solids. Moreover, the product's use pattern 
is such that the product is unlikely to be respirable. 

Guideline 152-15 (Dermal Sensitization} 

Neudorff hereby requests a waiver of this data requirement. The 
negative results of the acute dermal toxicity and primary dermal 
irrition studies on this product, which were submitted with this 
application, indicate that the product is unlikely to provoke skin 
sensitization reactions. In light of the results of these studies, it 
would be a senseless waste of animals to require this study. 
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STATEMENT OF DATA CONFIDENTIALITY CLAIMS 

No claim of confidentiality is made for any information in this 
volume on the basis of its falling within the scope of FIFRA § 
IO(d)(l)(A), (B), or (C). 

Company: W. Neudorff GmbH KG 

Company Agent: Walter G, Talarek 

Title: Authorized A&ent 

Date: June 10. 1996 

Signature: _______________ _ 
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GOOD LABORATORY PRACTICES STATEMENT 

This study does not meet the requirements of 40 CFR Part 160. 

Submitter: 

• 

• 
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REDUCED RISK RATIONALE 

A. Human Health 

1. Acute Toxicty 

Acute oral, acute dermal, primary eye iritation, and primary 
dermal irritation studies were conducted on the end-use 
product. The product was found to be in Toxicity Category IV 
for all studies but for the primary eye irritation study, where 
the product was found to be minimally irritating . 

2. Reproductive, Developmental. Muta&enic and Neurotoxic 
Properties 

No data were submitted with the application package; however, 
because iron phosphate is a dietary and nutrient supplement 
for which FDA has promulgated direct and indirect, generally 
recognized as safe ("GRAS"), food additive regulations, no 
adverse effects are expected. ~ 21 CFR §§ 182.5301 and 
184.1301. Further, the Rereaistration Eli&ibility Document 
(RED): Iron Salts recognized that iron occurs in foods naturally 
and through added ingredients, and that it is unlikely that such 
adverse effects could result in humans or other animals at the 
levels of exposure expected from the use of iron salts as 
pesticides. ~ EPA-738-S-93-001 (February 1993), pp. 7-8. 

3. Onco&enic and Other Chronic Effects 

No data were submitted with the application package; however, 
because iron phosphate is a dietary and nutrient supplement 
for which FDA has promulgated direct and indirect, generally 
recognized as safe ("GRAS"), food additive regulations, no 
adverse effects are expected. S,tt 21 CFR §§ 182.5301 and 
184.1301. Further, the Rereeistration Eli&ibility Document 
(RED); Iron Salts recognized that iron occurs in foods naturally 
and through added ingredients, and that it is unlikely that such 
adverse effects could result in humans or other animals at the 
levels of exposure expected from the use of iron salts as 
pesticides. ~ EPA-738-S-93-001 (February 1993), pp. 7-8. 
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B. Environmental Fate and Effects 

1. Mammalian Acute Toxicity 

Acute oral, acute dermal, primary eye iritation, and primary 
dermal irritation studies using mammals were conducted on 
the end-use product. The product was found to be in Toxicity 
Catergory IV for all studies but for the primary eye irritation 
study, where the product was found to be minimally irritating. 

2. Avian Acute and Subacute Toxicity 

An acute oral toxicity study in the bobwhite quail was 
conducted on the end-use product. There was no mortality and 
no observed effects at the study's dose level of 2000 mg/kg 
body weight. 

3. Avian Reproductive Toxicity 

The EPA R.E,D. FACTS; Iron Salts states that "[n]o adverse 
effects to avian, mammalian or aquatic populations are 
anticipated from the use of iron salts. Iron is one of the earth's 
most abuqdant elements, and it is immobilized at the pH range 
of 5-9. Runoff to aquatic systems is unlikely since the parent 
compounds convert very rapidly to less soluble forms in the 
environment. [Iron phosphate is insoluble.] Furthermore, the 
oxidized iron compounds bind tightly to soil under turf." ~ 
EPA-738-F-93-002 (February 1993), p. 3. 

4. Fish Acute and Chronic Toxicity 

The EPA R,E.D. FACTS: Iron Salts states that "[n]o adverse 
effects to avian, mammalian or aquatic populations are 
anticipated from the use of iron salts. Iron is one of the earth's 
most abundant elements, and it is immobilized at the pH range 
of 5-9. Runoff to aquatic systems is unlikely since the parent 
compounds convert very rapidly to less soluble forms in the 
environment. [Iron phosphate is insoluble.] Furthermore, the 
oxidized iron compounds bind tightly to soil under turf." ~ 
EPA-738-F-93-002 (February 1993), p. 3 . 
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5. Aquatic Invertebrate Toxicity 

The EPA R.E.D, FACTS: Iron Salts states that "[n]o adverse 
effects to avian, mammalian or aquatic populations are 
anticipated from the use of iron salts. Iron is one of the earth's 
most abundant elements, and it is immobilized at the pH range 
of 5-9. Runoff to aquatic systems is unlikely since the parent 
compounds convert very rapidly to less soluble forms in the 
environment. [Iron phosphate is insoluble.] Furthermore, the 
oxidized iron compounds bind tightly to soil under turf." w 
EPA-738-F-93-002 (February 1993). p. 3. 

6. Honeybee Acute Contact Toxicity 

No data were submitted with the application package; however, 
because iron phosphate is a dietary and nutrient supplement, 
occurs widely in nature, and because of its chemical 
composition, no adverse effects are expected on honeybees. 
Moreover, Neudorff has found that iron phosphate has a unique 
mode of action which is target-species specific, i. e., iron 
accumulates within the calcium spherules of the slug's 
digestive gland, interfering with calcium metabolism and, in 
turn, disrupting feeding and mucus production. Further, 
Neudorff conducted studies on the yellow mealworm and sugar 
ants and found that its slug and snail bait was non-toxic to 
these organisms. These studies were submitted to Ms. 
Andersen of EPA on February 7, 1996, in Neudorff s request for 
biochemical status for this product. 

7. Effects on Terrestrial Plant Growth 

Iron oxides are the most abundant of the metallic oxides in the 
soil (Schwertman and Taylor 1989). Iron phosphate is a natural 
component of soil and is normally contacted by endogenous soil 
organisms, and there are no reports of its toxicity to soil fauna 
and flora. On the contrary, iron is an essential metallic 
micronutrient and is absorbed by plants as the ferrous ion. The 
nutrient is immobile in plants. Iron deficiency shows up as a 
very light pale leaf color with veins remaining green. 
Moreover, iron phosphate is found as a result of soil 
fertilization. 

216 



• 
• 

• 

Page 7 of 19 

8. Effects on AQuatic Plant Growth 

No data were submitted with the application package; however, 
the product will not be registered for use on aquatic plants. 

9. Potential Exposure to Non-Tan:et Orianisms 

Due to the product's composition, i.e., solid noodle, use pattern 
and application rate, there should not be significant exposure to 
non-target organisms. Moreover, even if there is some 
exposure to non-target organisms, no adverse effects are 
expected due to iron phosphate's unique mode of action, target 
species specificity ( discussed above), and the fact that the 
chemical is a FDA-approved, GRAS, direct and indirect food 
additive. 

10. Environmental Persistence <Soil and Water} 

No data were submitted with the application package; however, 
iron phosphate occurs naturally in the environment. Iron 
phosphate is insoluble in water and will, therefore, sink to the 
bottom of bodies of water. Moreover, this chemical is a known 
component of and readily adsorbs to soils. 

11. Mobility in Soil and Water 

No data were submitted with the application package. However, 
iron phosphate is not expected to be mobile in soil and water, 
because it is insoluble in water and readily adsorbs to soil. 

12. Transport in Air <Spray Drift and Volatility} 

No data were submitted with the application package; however, 
due to the product's physical state, i. e., solid, lack of volatility, 
and method of application, i. e., mechanical spreader, air 
transport is not expected to be a problem . 
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13. Bioaccumulation as Indicated by the Octanol/Water 
Partition Coeeficient 

No data were submitted with the application package, because 
iron phosphate is an inorganic substance. 

C. Other Hazards 

1. Potential to Deplete Stratospheric Ozone 

No data were submitted with the application package; however, 
due to the product's physical state and chemical composition, it 
is not expected to be an ozone depicter. 

2. Potental to Present a Hazard throueh Storaee, Transportation, 
Mixine, Use, or Disposal 

Due to its physical state, chemical compos1t1on and method of 
packaging, i. e., paper containers, the product is not expected to 
present a hazard through storage, transportation, mixing, use, 
or disposal. 

D. Risk Discussion 

Iron phosphate presents reduced toxicological risks to humans and 
non-target organisms from those presented by other active 
ingredients used in slug and snail baits to protect growing crops and 
ornamentals. Iron phosphate is a FDA-approved, GRAS, direct and 
indirect food dietary and nutrient supplement for humans and 
animals. lli 21 CFR §§ 182.5301 and 184.1301. Moreover, iron is 
necessary for the human body's nutritional and metabolic processes. 
In addition, it should be noted that EPA published a final rule on 
March 6, 1996 (61 FR 8876), exempting certain products containing 
non-toxic food substances from registration under the Federal 
Insecticide, Fungicide and Rodenticide Act ("FIFRA), and issued a 
policy notice on September 28, 1994 (59 FR 49400), announcing that 
substances commonly consumed as food would be acceptable for use 
in all pesticide products, both food and non-food use, and would not 
require a specific exemption from tolerance. Therefore, due to its low 
toxicity and status as a food supplement and nutrient, iron phosphate 
will not pose as great a risk of harm resulting from accidental 
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poisonings of mammals as that presented by the use of metaldehyde 
in slug and snail baits. 

Metaldehyde is the most popular active ingredient used in currently­
registered slug and snail bait products. The oral LDso (rat) of 
metaldehyde is 283 mg/kg. .s.tt Farm Chemicals Handbook '96. at p. 
C249. Moreover, there has been a 26-week dog feeding study 
indicating the possibility of degenerative changes in the liver, 
prostate and male gonads. ~ Guidance for the Reregistration of 
Pesticide Products Containina Metaldehyde as the Active Inaredient. 
EPA-540/RS-89-028 (December 1988), p. 7. Further, 53-week 
feeding and 3-generation, 2-year reproduction rat studies were 
conducted on metaldehyde. These studies showed adverse effects at 
various dose levels. ~ "Metaldehyde Toxicity; A Review"; Vet Hum 
Toxicol 27 (1) (February 1985)(copy attached). Last, and most 
importantly, there have been a very large number of reported 
incidents of human and farm and domestic animal poisonings. These 
incidents involve humans, dogs, sheep, cattle, birds, goats, cats, and 
horses. ~ Guidance for the Rere&istration of Pesticide Products 
Containina Metaldehyde as the Active Inuedient and "Metaldehyde 
Toxicity; A Review", above. 

E. Pest Resistance and Management 

1. Pest Resistance 

Iron phosphate is a naturally-occurring, inorganic substance 
which accumulates within the calcium spherules of the slug's 
digestive gland, interfering with calcium metabolism and, in 
turn, disrupting feeding and mucus production. Therefore, it is 
not expected that slugs will develop resistance to this pesticide. 

2. Integrated Pest Management OPM} 

Iron phosphate is eminently suitable for use in 1PM programs. 
Iron phosphate occurs naturally in the environment. Moreover, 
it is an FDA-approved, GRAS, direct and indirect food additive. 
As such, it is not expected to cause any adverse effects on man 
or the environment. Further, the product is readily available at 
modest prices throughout the United States. Therefore, it is 
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anticipated that the product will replace metaldehyde as the 
predominant active ingredient in slug and snail baits . 
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CONTINUING EDU CA TI ON/REVIEWS 
Pel)(ll1 P~lllhed In thll teotlon ,,.. Mt rtfnert. 'tpn 1o;eptlld 1to thotl of nn,111 lntarllt io toiclcoloQlftl and wnletl !'lava continul~ 

e<ucatlo11 V1lue, ,,~ pl"IMl'l11d u WQl'kslioc,t, IYfflQosl, ,rd lnvfttd ltc:tvr• wui blJ ~onafd1r«1 for 1>1,1bll~011. · ,n 11mn1. pai,era publ&hld 
In this SC11tlo11 rwf1tCt Ula vltwt of 1ht t\lUIOr. '''"" 1r1 tnvlitd which tiM.w tor:l;glOQla concept1 and mltJlode. 

METALDEHYDE: TOXICITY; A REVIEW 
Thomas F Boote and ,r•derlck W Oeh~• 

Co~p1r1,lve Toireotooy Labor•torlts, Kon••• Sttte Unlv1r,ltv. H•nhtttan, XS 66S06 

(Ae;,fved StptlMber \J, 198\: Accepted Stpt•mber tt, IS$') 

~•t~ldebrdt , ~ oyelio polyme~ ot aootnld•• 
hyde, ia tho aoti~e in,:rodien\ iA maur of 
tee slur aad enu.l bait• uaed 1n the ~oaatal 
acd low 1yiQJ ar••• of th• ~Dited St~t•a 
{OS) ind iurope. 0••r 4.& milli~a k, of 
&etaldtbJd• ••r• ~•ed ta bou••bolda &cTo•• 
~b• OS trom 19ff to 1177 (1), MetLldohydo 
h&A 1lao beea uaed ~• a portablo •olid fu•1 • 
I~ is ~ore •ttiotect tku •ilv•r iodide ft■ 
& oloud-eeedinc chemical (2) ud baa beeo 

· · lis-te·d ·u an u••t'bQt'icf-:-t a) :' - -· · · ·· 

fbo concentr~tion ot m•t&ldebyd• ia mol­
lu•eicides in the US ba.a uauallY b••a limited 
to l••s tb&u (S Cwt/wt buis) . ta Z~rope 
this concentrft ~ion bat beeu as hieh 41 801 
ct .e>. o~c•eionall1 i to st of tri-oLl~i\ll'll 
a..rseaato, carbu71, trio.hlorofon o~ ■odium 
fluoeilic&te ha?• bean added to foniulat ioao 
(6), Althoucb liqu14 !onoulations a.re 
available, tbe majority ot metald&byde baits 
are d.J-1 ~•lleto of feed mat•~iala to mu• 
them ~ore ~ttruativo to slur• uid suaila, 
Wo••~•r, tbeae feed ta,rtd1•nta, whiaa u• 
d•riv&\1vea of aoybtuis. applet. riot, eor­
cbwn and oat,, bav• also made t,t baita 
more ~alLtable tooth•~ u.t.mal• • Efto~t• 
to mue t~e b&ita leee palat~ble baY• oc­
curred t a tb• OS, Eu~opa ud New Zeal~ad 
(1,8). luly report• from th• as are c.m­
biJUous with r■sard to whether tbese leaa 
palatable ~•it• &lone ue h•l~ia1 to redvc• 
tbt 1aoidenoe o1 metAldeb7d• polaoct01 io 
dos• <8, 9). 

CR.tltISTllt 

Tee =etaldeb7de aoleeul• i• a tetra.a•~ 
compoaed et aeetaldeb7de (CR$CHO) molaculo~ 
Qrr~nrcd i~ Rn a-membered ricr (Fi1JUr• 1) 
(10.11), Tb• metaldeb~d• moleaulea are 
Arrans•d in colwime wbiGh fot11 oryat&l• 
th&t eieily fraetur• iDtO flber• (10) . Tbe 
~r,sta\s a~d tibere e1Yo m•taldebyde ~ 
wbu:c:- 'l)Owder,- a.ppea.-rane• • Two otlser laoa1oi·111 
of ~•t~ldeh7d• &re know. Both •r• tho~1bt 
to be utr0taen and have crtuor eo::.nbility 
1n noD-Pola~ compowad■ than do•~ tb• oriJiaal 
met aldehyde (11), 

T~~luatcd meulcl.ehyde 1-s prapu12d bi, tho 
~o1y,nerization ot cbillod ~c•t~ldthrde Ln 

the presaece ot hVCU'Oohloric {HCl) and 
sulfuric (~2SO~) acid1. It 1s a tl11mmable 
powder with a aeLled tube ~P of a,s c. It 
aubli:Mt at 11a C, but ,tart• to d•pol1-
merize abov• 80 C, ~•t~ldebyde ia aolublG 
in b•nzent ud chloroform, but bas low 
aolubtlitJ in ethuol (1.1%) a.n4 etbcr . It 
i* relatively insoluble in •~t•r (0,02% ~t 
17 C) (12,1!), 

MteiiANIISW or ACTION 

The kiaQtias and meobaniam of metald•hyde 
aotioo appear larcely unkno11'11, There are 
only limit•d in vitro and no control ifl v1vo 
¥tud1 oa to docum•nt th• kic,t10$ or =~oh-
3aiams of action, 

Yet~ldehrdc i• reported bJdroly~~d to 
~cetaldeh7de by ,~stric acidit1 Cl4), In 
vitro atudiaa bAVO cholf"l1 that 35 s of met~l­
deb7do wa& oonvert•d to aoetaldebydG (90X) 
and pualdobyde, l cyoli4 tri=•r of acetal­
d1h1de C[C!3CBOJ3>, C10X) upon ha~tin~ &t 
100 c for ,.a hr c111. Kotnldehyde, •1th 
2,t•dia1tropbe~y1 -b7drqtn• in 2N KC\ , 
yielded tbe acetald•hyd• derivative 1 no 

··•CU),.\,. 

~ -9ir.t(t l\ 
Q •11,~19&,11 

Vtt Hum Toxlcol ll (I) F•brv,,y 198S e 
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•tat ~a• 11v,o tor tb11 r,actlOft (11). 
Tbt ~IUl 1pact?'WII of metaldebyde WLI cOlllp&red 
befo~• and aft•~ 2 min of shakier ia a~ 
equal •o\wvt ot eK WCl, T~t mttald•bYdt 
apeot •~ was almost completely ~•placed by 
tbat of acetaldebyd•• ~o otbtr cOflpounda 
were rounc (19), Udnll (18) r•~orttd two 
c•••• of mttaldebyde poi•oDiDI ln •bich 
~ceta\dehyde waa fo~d 1D tb• •tomach. 

Tb• current hrP~thesi• for ••taldtbJde's 
m•~aica ot actioa 1■ that 1o•t~ldeb1d• is 
tb• to•io &pat ia metalUkFdt poitonin~. 
Drt1tbtcb C1T> stated tbat tbie probably 
oaou~• beo•u•• the rat• of metaldthFd~ 
decompotitioa to acetald•~1d• 11 fMttr 
thaa the rate of aattaldtbfde o~ldatioa. 
lo••••r, ,tudlet With ethanol ••d D~r•1dt­
h1d• indioate that acetaldebJdt can bt 
a~idized almoat aa aoon ~• it le tormed 
from tbe ~U'eDt 001'11pOun4 c11-a1,. ln laat, 
some atudi•• ••aaur1DI tb• fora~tioD ot 
&cetaldthYd• from paraldtbJdt 1~0,, aa ab­
••nae of acetal4•~Jdt due to lt• rapid 
con••reion to oa.rboc d~oxide ud tubttquent 
removal troa the body--aottaldehrdt coftve•­
a1oa to oarboD dioxide 11 u~ to tour ti.lit• 
fa■ter tba.n tk• fo2"11l&tioD ot ao1tald1h1de 
from ,a~&ldehJde Cl2). ta one •tudJ •~•tal­
dab7de wu coavtrt ■d to oubon dioxidt ■o 
rapt4ly it could oclr be m■aeured witb tb• 
btlp of &D aoeta1deb7d1 GOQUtlttriDJ ll•at 
( 11). For ttbuol I.lid paralda~,d• tb• COD• 
ver■ioA to aoetaldebyde l• t~• r•t• ltaitia1 
■tep io their metaboliAI and e••Dtual con• 
vtrt1on to carbon dioxide (20,23) . 

No kiftltio lt~cli•• b&Yt dirtot1J COm,P•r•4 
meta1debyd■ &11d &Getaldeb7d1, nor ku 11\lCb 
effort bate 1p1ut •t"adFinr ••t1ld•b1d• it­
••lf. Two p~ar.&o~losicAl. 1tuditt ~tvv 
been performed in mice poiaootd ntb met&l­
deb1d• ( 2~,25.). lct~ .etudL•• uae4.u oral 
doe• of 1000 mr of m1t&ld•-14e/k1 of bodr 
••11ht. Tb• •~tbort ueumed th~t acetal­
deh1d• wae reapon■ib1e for tb•ir ob1•~atioD1 , 

ro one of tbt•• •~u41•• a 1i1a1tiout 
deoreaaa in a11.111111a•&111inobut7rio &oit (OJ.Iii) 
aad L ■ifn1f1caat iacrea•• 1a monouine 
o~id&ee (IL.40) aoti•it7.,... fouad, Tht 
ILIO aoti•it7 app•a~•~ unr•t&it4 to which 
mice nrTi••~, wbil• tbt OUA l•••l app•ared 
direotly rtl&ttd to eUrTi-n.l . Th• iab1~1t6.t'y 
eturotracaa1tt•r, ODA, i1 tbt molt pre•a• 
leat Dturotrunitter in tbe brain, witb 
aa ■LISY •• 0Dt•tb1rd ot the brain •ra•P••· 
b&•inc Gilli aa tbe1r Dturotraatmitter cme), 
T~t ■tob&:in bJ ~hicb Qt&ldtbJd• (acet&l• 
d•bJdt t) cauatt ooewlaioAt is UDlulowa, 
but it m11 aot u I relea11a, factor for 
~&BA, tbtrtbt rtmovior 1t• inhibitor, ia­
fluonat on tbe br11n cae>. 

Tbe otb•r 1tUdT examined tbe levtle ot 
•o.abeaa.lht (Ni) ud 5-laycbox,.trntamiae 
ce-!T) IDd it• met&bOlite &-b7dro,c1ladole-
1catic 1014 C!- aIAA) ia tb• bra11. Nora­
dreaaJ.1;e 1.11d o-rr ••re cho•ea beoa~•e i t 
•a• tbourbt thLt they plar & role la 1•1-
Tontia, conn:la1ou,. lrata aonaentratioaa 
of ~Aud S-BT •r• botb ~••r••11 related 
ie tticure aotiTitT CIT), A 11~1fica.nt dt­
~r•u• •a• t~~od ia tbt 1•••1• of N!, 8-!:T 

~EllDORFF Emm,rth 

&Dd 0-HIU wbta t~e a!ct ••r• poicoood by 
~•taldt~yde. It •aa !olt tblt tht =•taldc ­
hJd• wa• ~•tabo11&td to ~oetaldabyde vbich 
1n t~rn acttd •• a r•l•~•1na f~ator tor NA 
and 5-BT. Siac• !•Kl4A iH & ffif~~bol 1te 
of 0-llT, on• ~lrht have expeet•d aa inoreas• 
ln 5-Mtil le••l1. lino• ~ootaldebydo com­
petiti• t l 7 inhl~ite biogenic amine ox idatioa, 
th• deer•••• fn 5•1Ili waa eu11ested 4u• 
to acet&1dtbYd• ' • COlllp■titi~e inb1b1t1on ot 
the •"•V~• that oxidisGa l•IT ( 2,) . 

Some etudi•• or acet&ldth,d• atoa~ a1P•o 
•itb tho•• r••altt round for =•c&1deb7da­
treattd uiilllalt . Ao increase i " the di•­
tppearanc• rats of N& .,.. tound ta r~t• 
riven acetald•~Yd• 1p (21) . Ac ia •itro 
studF towid tb~t aoetaldebyde alao cauaed 
a &bift in th• eet&J,clite for I-KT fTom the 
ox1d1&ed tom (!•IIU) to tbe reduoad tom . 
( l - b7drox7trn,topho1) (28 ) . 

&ott~ldtbfd• bu beea sbo•n to lahlbit MAO 
act1YitY ( 28), !not~•r 1tudy found that 
rat ■ si••n &ctt&ldtbJdt tp bad no g-re&t•r 
decr■aae ii I-RT tbu 414 Pata r1••n 11.linG 
(23) . 81aot II.AO aot1•ity ••• iDor,11ed in 
mttaldebyde to~1o1tJ (18 ) , &ad •iace m•t• 
aldthJdt toxioit1 caueed a •initicant de­
ortut 1D &-BT, acetaldeb7de may not be the 
sole aauFA. o! 111etaldebyde toxioi1:y . 

Poi•ooin~• b&v■ occurred 1n ■h••P ( 30,31 ), 
cattle (82-3,), blrda (35•37 ) , 1oata (30) , ~•t• C3t,at), bor••• (40-t2), h11,1111aa• ( 43-,!>, 
aod doce (G,,&-68). Ia a ODt•r••r ptr1od 
at a Los An1•l•• poiaoc coctro CtDter 
~•t&ldeb7da wu in•ol~ed in 24 of 1,9 ea­
aiat iatoxicationa in wb1cb the toxia ~a.a 
identifi•4 C8), .Laotber CalifQrDia ■tudJ 
1une7ed •ettr1na.r1ane in small anim&l prac­
tice ic lua Dit;o. Lo• An,elee, Frea"o, 
San l'ruci■ao IUld aecldinr ud found that 
durias Mt.a-cb qd April of 1tf3 the &ver~a• 
numbtr of meta~d•hJdt eu~• P•r boepital 
per moatb •&1 4,1 (8 ) . Emergtncr cut 
clinfca, whioh ' •ta1ed open nirbt• a.nd 
~•tktnda , rtpotted 20 to ,o caaot of m•t• 
&ldth1dt po11on1ns pe•· •••~ ('I) , i IUr-••r of tbe Saoramento, Callforn1a, arta 
report,4 &D &T1r11• of e.1 met&ldtbJdt oaeas 
ptr ■ontb Pt~ boepital 1D tb• eprinc of 
197, (I). Tbta fell too., eu•• ptr •ontb 
~•r bo•pttal in li78, one year &fter tho 
use of 1••• p&lat&hlt b&lt ••• required , 
Rowe•er , wben oomi,artn1 tba amount ot pre. 
oipitatlon ••raua the nUber of met ,ldthtde 
1utoxiaat1oaa dur1:s 1Q7'-1978, tbe de­er•••• iD 1atox1oation• may b&T8 been ¢ut 
to the roduoe4 prec1pitAtion ! a nortb•ra 
OaliforRia in 1978-1977 Ct) . 81Qc• tDOi•t 
en•ironmeDte 1.1'• 1DO•• conducive to eaai l 
,i-o.-tb &ad actt•lt1, lowvr•4 ra1at&ll would 
lead to fvw•r enail• and tb• u•• of l••• 
eoail bait . IYen witb onl7 0 , 7 ca••• P•r 
ho•pital per mouth, tho 1400 •eteriD&r1 bos­
p1ta1a in Calitorcia in 1e1, (48) woul d••• 
900 metal4tbJd• poi■onin• ea.at• per •efttb , 

A aunty of domeati4 a~illal pcieoalo~- ia 
taratl did Dot ehow meta1deb7de to b~ INCh ot 

..... • Vet lluffl Toicleol J1 (1) Fellrutry 198S ___________ p ___ .., ______ .,, _ ________ _ 222 
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Table l . M1n111!Uffl Ortl lethal Doses of Mttaldtnydt 
tor v1r1cus Anl-.1 S01cf1t . 

lge,;l•t 

Oot 
Alt 
Kou•• wi,. .. 111, 
llabb i l , •• ,c 
Chlclctl\ 
01,fCJt 
Ccw 
1heep 
Gou 
Merli 
Oolllt.ey 
,..,,.." 

100 u, 
200 
175 
2,0 
too ,oo 
,oo 
100· 

'&O 78' ,o 
)60 
,oo 

Ttblt t. Acute Oral Tox1ciey of Met1ld1~d1, 

Species 

Dav 
"tt 
ICl41 11.,,,1 t 
~ i l\H p(9 

100•1000 u,-,,o 
.. · 200 

Z,0-1250 
175•700 

T1bl1 3. To•fcfty of MeUldehyda to F1sh. 

11.t I 11lll'Jlt trout 
lluetl l l '" t o 

& proDle, •it~ 1••· tb•D 1S ·•~aldehyde ,a­
toK,c&t1ov, belor rtpor;ed t:om l9Sf to 1971 c,e,. KoweTer Dutch C!O), rr,aob (Sl) ud 
Britt•~ (16,52) r•port• 1Ad1o&te meta.ldtb7do 
1• th• third or tourtb mott trtQUt~t into~i­
caot •••n in GGII• 

Ta~le1 1-3 prQ~idt compu-at1ve to~icity 
data for IHtt.ldthyde .h a ra.ni• ct 1.11111111 
•PtOhe, 

~ode;ta 
'nit reported oral IJ)50 for tb• r,t r1J1,•d 

trom 227-890 m1 meta1debJde/kl of body •• t,bt c,2,,3-~e,. 
late •~t• fad 0.10, 1.0, 2.0 or ,.oJ ot 

a oommera1al prepu-ation of metaldtkrd• or 
0,01, 0,00, 0.2, or 1,0S ot & pure prepara­
tion of metaldeh1~• tor 11•11 wteks. D•­
creued food 1ctur.e ••• •••n &t IUld abo•• 
O.aaJ. Oronb 11:1.bibitlOD ocourr•d at 11 
•bile 11Te~ ,clu:1eme~,. 1 do••-ttlated 
lncreue 1D eortality, aad fG•t•rtor pu-~1-
1111 wer• •••D at&~~ al>o•e 11. 

Oroup1 ot rat• (2~ ••lo aa4 2a !(lfflale 
11~tematt•> w•r• f•d 200, lQOO or 1()00 
ppm of ■etaldtbrd• tor 107 ween C53), tbe 
rro1rtb of tb••• ac.1aal• .,.. no~ atJoifieut ly 
affected by the treatment level■, b~t there 

waa a a1rn1tt~•nt iacreu,e 1a relative liver 
~•ic~t• of maltl ln the SOOO ppm Jroup, aid 
in th• ••1fhi1 of ovari•• io tbe temalee 
recaiv1&; 00 or 5000 PP•• Ko •i~ifieant 
incraua waa fouad in the r•1•t1•t ovary 
•oicbta or tb• tfttltt itv•n 1000 ppm ■•t­
Lldebyde. A •tenitlcADt 1n~r•u• iD ■or­
tll1t1 •~ noted UIODI fN&l•• reo•l•tftJ 
~000 ppn. Atter s,, dlfl (12 ·••k•) 1 
cltftioally aotlee&blt poaterior pu-•1ie 
d•velope4 in 7 rat, C4 ••r• l• th• 5000 ppm 
croup, •1tb 2 la tbe 1000 an4 1 1n tbe 200 
ppe rroup1) . rtve at tb• 7 affected rate 
•tre Ctm&l••• A female rat ln tb• 1000 ppm 
rroup dt••loped r,o,te~tor ptt••t• at 2s 
4&1• (f weeu). Bi•tolo&ical •~uiination ot 
the paralrz•d 1nima11 r•••aled tza.a•••~•• 
lt1i0De of tbe spin~l oo~d• 1D tbe tbor~c1~ 
resloA in 3 !Nt.1•• rec,1v1n11000 ppo . la 
3 ot tbe &Diraal• recelvlcc 200 or 1000 pp~, 
lordo•1• lflla ob1•r~ed, 

Tht e1U11t i~veattc1tor1 ~ooducte~ & 3. 
ceaeratlon, a-,••r rtproduollon atud1, rour 
rroupe of r&t• of 20 femal•• and 10 ~Ll•~ 
tacb ••r• t1•eA tbe sue diat1r1 4oae, of 
~•t~ldebJd• aa in tbt 107•wetk lt~dJ (&,) • 
Tbt J?OWtb of tb~ parent (P) a•atrltioa wu 
oo, 111Dific~nt11 atf•eted by metaldtb7de; 
bo•t•tr, tbe firat !111&1 r•aerat1oa (fla) 
••taldtb7de rroupa p-•• taett~ t~u tbe 
coatrols, wbilf th• ••coad lili&l C12a) bl~ 
depre•••d crorlh 1n lX>tb ••~•• at &ooo p~. 
The ~&let tttmt~ moet lftected . Tb• eOOO 
PPII Fll tetJ.t• Ud P2a ~,lat bad l sisait• 
icut inc~•••• la relati•• 11••~ ••11hte. 
Fifty to 80J of tb• female• 1a tbe 0000 ppm 
croup iu all 1eae~&tioa• developed poettrior 
pLrt•i•• Tb1• .... true to a leeaer e,rte~t 
ia t~t 111 &Ad 12a 1000 PPill (Toupe. "1ail• 
it •i• noted tbac tbt oa1et of po•terior 
pareti• ••• aroud tbt ti~• ot birtb, 1i 
••• aot CltarlJ •tated if thi1 pare1l• 
occun-td iD tbe daa, o!teprl•s or both (•e 
laterpre~ the result• to ia41e&te tb• pa­
re,11 •a• 11 tb• 4am), 11atolos1eal •~1111-
inattoa of tbl ep1aa1 cord diaclo••d trane­
ver•e l■eioae ~• t~e tbor&eic r•1ioD, 1ad 
101118 lA tb• lUllba~ a.ii~ cerr1Cll ?OJ10DI. 
Tb• lteioas ··~· tr~Wllltio ,~ U&tUt •1th 
heo~tbar• acco~&.Dlt4 by fractured or 
dletorted ••~t•b~••• Th• &Qthore felt tbe 
~pin&l cotd ltatoco were due to tb• added 
&b4oain,l ••icbt 4n.rs~, pr1101oc7 ud not 
&I a direct aft•ct oft~• metald•b7dt, The 
mal•• of tbe■t t:rou~• did oot de~tlop 
poste:lor par111, . 

Mio• clv•o AQ ~rtl dOII of 1000 mg m•tal­
debyde/k; of ~041 •t11bt ditd •1tba 2 boure 
Of exponrt, Sirae of met1laeb1de toxicity 
b•fln 10 ~iA~tes atter doainr Ud eonaitted 
ol Hdatioa I.Id ■biv■rieg tollo•od b7 •~oto 
body tremor,. toD1~-cloalc ooaYUlOion..a and 
duth ( U ). 

!!.!g 

Tbreo ~eporta of m•talde~yde tox1c1t1 Lo 
bird• are ~••1l&bl •• tn one ca11 e ti••· 
moath•Old r••a• ate out of a bac of anail 
bait. Th• fo\tniaJ moroin& t~~•• ot tb~ r•••• 
•tr• d•ad, Tht fft1UD1nr I•••• ebowed oo 
a1101ca1 ~baorm&11t1t,. Tb• ••t1r14ted do•• 
ct b~lt coasumtd ••• 100 m1/kJ ot body 

Vet Huni ToKicol lL (t) Februtry ,,a, 
223 



Page '14 of 19 
18110 ' 0$ 10 :SJ FAl 49 515& 82~59 

•· 

• 
• 
• 

• 

~EtlDORf'F 611111(-l'th 

••t11~t (37). Tbt S1Pt ineludt4 birdt 
lyLas uprirbt ia •~treme opisthotoau• with 
tbe beak touobinr tb• b&at ot tbt tall (31), 
lA 1notbe. cut duok1 b&d iacoordinatioa aed 
\orti~ollil ( St) . 1 tbird rtport ••• an 
experiantat•l et~dy of ~et&ldthrde poitoninr 
in duck• &ad c,ick•a•• Tbt mialmlZl'fl lttb~l 
doae was 500 mr metaldeb1de /kc for cbickoDt 
aad aOO mr ~•t&ldthydt/kl for duck• • !i«ft■ 
ot tOX1G1tJ ••r• bn,erexcit~bil1tY. trt~ort , 
rt1idlty, wp&e111e , d1•,••• aad polna•~ (39). 

Po,~me~,..., •~&111inatioa• of metaldeb1d•­
poi10,ed birda ha•e •bown rroaaly dilated 
and tnao~1•d ve•••l• ta tbt meeouta27 an4 
on tbt 1Dtt■t1DL1 ••ro•• · Tile l~•, bad 
patcb1 coagtatioa with dieorett &rea■ of 
b\00d-tiase4 fluid ia the tir saoa. ,etecbime 
•trt found aroUAd vario~• area• of the 11•­
zard , Ont bird had a eroaaly enlarced 
ud •a1or1ed ■Pl■en. ln,eremi1 o! the live~ 
ud kidil•1• were noted (8&,tT), Kiatopatho­
lor1cal uuinatioa reveal t4 & ft• nollen 
axoat ia tkt ••dull& of one bird. l•oll,n 
btp&toc,-tee Wi.tb coasu1at1•• d•s•a•r&tioa 
••re •••a tat~• 1lver. Ko notable 1••ioa• ••r• r•~orted lo the mrocardi~m or ia IBll■~lt, 

Y•taldthfd• ••• Doted to moTe ft.ttt• dowa 
tbt diceetiv• t~t.ct ot the d~ok thu the 
obicken. Thl• •&a propo••d putt~ ~•.!'..e.C?,a_•!; 
elt ror tbe treater toKicitJ of meIDilinv~• 
io duok■ (Tabl• 1) (38). 

lgylgu 
AD acute letbal do•• of ~•taldtbJdt tor 

&D &dult bCITiDt ••• ,1t1lllated to b• 200 
~,,ks, With l••· r•quired for ctlv11 (32). 
No othe~ estilllatsa are &v&il&ble. 

s11n• of ~•tald•bJd• ~o,101in11D C&ttl• 
-.ze •l■llu to tho•• ln the doc, ,n mildly 
o.uectt4. eatUa .e1U•at.tou.1HJ be preHot 
togetber w1tl atuia ud bn,trpnea. Th1t 
may prosreea towu~ moP• ••••r• atui~ , 
tro1102'c ud ooavulsion■• Tb• oonvuhioo11 
mav ■ti.rt at tb• reu of tl:s• IJl:laial 1.11.d 
pro1r••• tor.ud. TbeJ m•r ~•oom• •••oro 
e11.ou1b to pitcb uteot,4 o&ttle tona.rd 
oato their •uulta. Once reC'Wllbent. tbe 
uilllal may be unable tori••· lall•atioa 
■a, be$oat profuse ud a water,. rrothy 
d1urbea mar be preeeat. C7u011• ma7 al•Q 
ooour. KUJ aataldehyd~-po110At4 cattle 
aeem &tt,cttd With Oihtba1mi9 probln•i 
•ucb u lON of th• blillt reflex ud b lnd­
o••· · Oat cM• of torticolli• ha• been 
~eport t d ( 32,SS). tor»• poiaoaed cattle 
~•~0e11• •1~e•&ttd b7 •~tern.Kl "1~~11 (33 ) , 

Patholoc1c&l le110aa 1: c&ttl, dije io 
metaldtb7dt ~&ve in61udtd a laok of blood 
clott1.!lf aad dark ooa1••t1d l u.n.,a 1'1.tb 
petoebi&l aid •cchrmot10 bemo~r••r•• aloa, 
tbt t~acbaa, b.roaohi, ,p1cardium, syocar­
diua aad througbou~ t~• ~od~. ~a~ertt1• 
&Ad IIMUYf llldOca.rcUal bll;IQl'rla,a•• may 
occur . TA• eubmuco•L ot tbt tore-■ton,acb•, 
and tbe mu.co•& of ill• abcnuw:i ud duodezi~. 
maJ bw aon1e■ted. L,=ph ziode1 may bt ~ark 
and hemorrba11~ (4,~Z-,6). 

~ 

Y~tl\ldebfde pot1cn1nr appaA~• ~ocommon 
\n tbie •P•~L••--on)r t~o r.Rso1 bft•e been 
r~Dortcd. Tb& f1tst ea•~ occ~P~•d io Ier~~ , 
•here 70 •h•ep inJ••t•d 18 kc or 6l metal • 
debyd• pellet• . Th• at t•ndiftJ V~tetlftU'ilb 
calcuhttd tbill to bt U .l\\"era.~• lngH l, 101'1 
of 300 m1 motaldt~1do / kr ot body -oight , 
Saliv~tioA, tpll~Ptiform OOftVUlaiona , tad 
t remor• of the fore and biDd l•r• a~d of 
th• neck ••re seen . ~taxia, n'et apu• and 
dr■paoa alao ooou~red. rour • eop di•d and 
two were alau~btered C~O). Th••• teterinAr• 
1111 tbea aave a goat 183 m; met&ld•hyd•lkS 
of body wet1bt bJ etomacb tube. hentJ 
miftUttt att•~ do•iar ■a11vatioa, epiJepti­
!orm coavul•lon•, au•cl• tr•rao~~. - •&kaoae 
and loaa of oonsoiouaneas were ob,erved. 
Two bour• &ftlP doel~~ tht tO&t dlod in 
& 1tatt of a.patby &od ooat. A fri&blt 
liver witb ~atrolobular fattJ infiltntioa 
tad hemorrhac1c ent•r1t1a were the onlJ 
cbaDPI ill tbe experimemtall~-poi•on•d ao&t 
( 30) . · 

Tbo otbt• e••• involvinJ •beep ooourred 
lo t~e Oaited riardo~. Ot 23 dry aw•• ta 
t flock , 10 were affect•d• st-.s•r• , re­
oumbauo1 1 oyuiotio mucout membrtnes 1 coQ• 
.ulwioa• and l•~ paddlinJ were •••n• I 
body t«aPtratute of 110 r •&• aoted, so~, 
of the ewoe at:l11•r•d ud pu1h•~ their b•oda 
ara1n,t a wall . Koutb br•atb1ng, b1p1rpn•~ 
~nd frotbf a&11•& •a• obe•r••d in otber 
tffecte4 •b••P ( 31 ). OD po■tmortem •~amioa­
tion oDe twe bad •~bcuta~eo~• td•m& ia tbt 
HCJr . The li••r .... pale I.Ad friable, uad 
tbe tr~ob11 f.A4 brozichi wore full of !rotb. 
P•teobla• ••r• eeea in tbt m~coa~ ot tbt 
urinary bl adder. loohymoeee were prtttnt 
L" tb• epicarcliWZI ~ad ia t~• auoo•a of ~be 
•mill 1nicet1ce. The TWDeD coateot bad a 
pK of 8. The otber owe, •b1oh bad beta 
alnusbt e rcd tor bomo ooaaU111ption 1 bld i ta 
trao&ea -and broacb~ full of froth , Pet,obial 
htmorrA&1•• wera found on tb• heart a•d 
lus• (31>. 

tquiae 

Tbe reportt4 ·lGthtl do••• tor •~uiat r Lnc•d 
troaa ,o q/tt to 390 m1/t1 o! body ••11ht, 
•1th tbe lLtttT oocurrinr ia a dou•v 
C 30 • lO, '2 ) • 

lehr.ac.•• to mthldebyde poiaoDhc 1a 
tb• equine ue unoommov int~• lnsllw~ 
11ter&t~re (30,40-ll). Wbec ae,A tbt ■ipa 
of poieoc1a1 a.re •iailv to tkoee 1D other 
ma.mmLla. Colic , •itb re•tl•■•ae•• followed 
bT mild tremor• of tb• lees, bypert■th4S1l, 
di L?rhe&, PfLtiDI and hn,erpa•• ooour uid 
btcom1 procr1aaiv1ly mort i nt1na1. Taoh7y 
oardia, clon.ic sp11ma, ioaoordiA,tiob, 
eeverelJ fluttd noatril•• ext ended bead ud 
conTUl ■i~• epaema also develop . J~•t btfore 
deat~ hor••• 111.J' b&Te ~1olent muacl• apa.sme 
witb ••ntrifleXOA of the &piae (,0,40-,2 ). 

0~ po,tmortem e~uuna~ion one pract1~1on•r 
fowad tAat t~• lef t loaaia•t•a• do~•1 
mutole• bad beeA p~lled f ~OIII lumbar pro­
ce•••• 2 to I, A frLcture bad ocClll'~•d 
Lt Ls-t,. No otber p-o•• abaormalititt 
••re aoted c,o). iootti•~ praotltiODer 
fowid •p1ca~dial btftlorrh&s•• • moderate 

C!) Ve~ Wu"' ,-,..,1 ... ..,1 ,., ft\ r: • ._,.,.a•v 1 tAC 

224 



Page· 15 of 19 
18110 · ~~ 10 : &6 FAX 4~ 5158 8J4&0 ~El'DORFF £m11erth 

I I 

I • ·\ 
l 
I 

• . 
I 

I 

I . , 
I 

• 

I . 
I 
I 
i . 
I 

I 
I 
l 

p~l~on&ff ~oas••t ion, t.nd • elicht byper• 
emia ol tbt ~pptt g&attointtst1nll tract 
~ueoea. Tbt liver wca brtrbt briok red 1na 
t11r~i1y ••ollea on th• out ,urfaee c,2,. 
Th• on ly other aeGropay rep0rt ot ~ hore• 
kill•d by metaldthrdt wa4 that of tn •~­
ptr1etctallJ•Po1soDtd p~r111t1z1d ye4rl1c1 
colt in poor oocdition, Epieardial and 
•cdocardial bemorrbaJ••• &nd ,uimoA&ry 
~Y~trtaia and •d•~• were touad c,2 ). 

A docktt ~•r• civtn 390 af/kf ot m~tLl ­
doayde bad acute r•etr1tit, tcttrit1•, 
aub~adoeard1al a.nd ictrcuauacular hemorrha1••• 
aad petecbia !n tbe meseat•r1 and va;1n&, 
Coa~••tioa of t~t duo4t~~•• pulmo~u, •d•~' 
aad htmatOCII ... iQ tbe aplcal lobtt ot tb1 
lua1 were t.110 tound ( !O ). E1&bt bour• 
after atitldthtde inc~•tion quutitiee ot 
lC~tlldthJd• wer• fouad tc tb, blood aad 
viat, ltm017•1• wa• ~l,o P~•-•~t at tbi, 
ti~•• Non• ot th••• ob••rvatioaa ••:• •••n 
2 bour■ POtt•iDStttion. 

Por£11l!. 

Pitt ~•r• ftd 0,06 or o.iex ~•l&ld~bydt 
in their diet.9 !or 28 •••u (i3). The only 
r,ported etf,ot wu liYtr tnlaz;tatat ia 
tb.e O. Zl5'1 croup. Thia WU tbe OlllJ ,tudr 
of tht •fftct of ~•t&ldtbJdt upoo pi;t, 

The LDso of met~ldehJdt for tb• dos ba.. 
~••a r•pol"ttd to ruse t:om 100 to 1000 
mc/kr, Y1tb the mor, reoentlJ report•d 
•alu•• at the lower •ad of thia rans• 
{41,57) . Voet ~~ita coa~~i~ ~•t&ldohyda 

..... .. 

as tk• on11 active iarr•dieat, %1 tbe bait 
contain• an additionnl toxie cbeaiieal, tbe 
LDso will ~robaaly b• dlff•~•nt. 

A dor will oft•n eat all tbe •aa!l b&it 
p•lleta •~•11-.bl•• · ODce•inreated. airo• 
=ar berin almo•t inlm•di&tel1 or~&, not 
&ppeftr u.Dtil up to thr•• ~our• lat•~ ( 'I , 
!7). lt tollowed fro■ tb• an■et of poiaon­
ic1, tb• 1ip1 ot mttA1debyd• to~1otty mty 
cone1st of 1cor,ued beart rate, 1u~t,t1 , 
a71\1pzu1, myd.r1~111, ~yperpnea 1 pa.nt1DS 
aad hyp1raa11v1t1on wbicb ma7 appear frothy . 
Tbe dos'e l•s• =•1 ~ec0me ati!!, LDd ~bt 
aoilll&l 11 dtU1o La it attempt• to walk. 
Tbil gay r1pidl7 be followo4 b7 muscle 
trt>JDora la&diDC to ~omit1n$, hyper11tbtti&, 
oocttnuoua ccovul•1on,, cy~co1is, auido1i1, 
di&rrbtL &od dtb7dr&tio0 , Oepttt•1oa fol ­
low,~ bf carcoai• may 000ur ic t~o l~tor 
sto.ce• ot t0Micoa1,. Z1tv&ttd bo«lT temp­
erature (Up to 101 f) ma, bt praaGnt; how. 
ever, lt 1• uncle•r if tbt temper•tur• •1•­
•&tioc 1• du~ to tbe e1t&ldtbyda alo~• er 
it it r••~lte from tbe incro&aed =u,~ulor 
Lctivity, Tb• aieu of met~ldebyde poi-
1oatc1 1•aer,11, re5em~1• tbo•• or •tr1cb­
nin• poi•onioe1 but tk• aoavul•ioca in ••tal­
tebyde poi•oninr ~•1 be continuou1 ~ather 
thao 1ntermit~~ot a, •1tb Rtr~okata•. ~ftd 
• inern41 et1m~11 do aot n• ~•••ari11 e•oke 
eonvul11oet in m,ta1deb1d•~poi1oned dos• 
( 38,i?,~'r-01), 

tf death oco~r• i\ ie u~u~ll7 due to 
respirator, fDilur• U2d will ttJct pla(t 

between• aod 24 hour~ po1t-expoaure . I t 
the aaimAl iurv1vea thi~ pariod, it ma, 
auccunb to liver dani~,. •1tb1D 2 to 3 day~ . 
Stquol~• a~aoci&ttd with r ecover, bave b••~ 
diarrbea, m~IIOry lo••• &Ad blind~••• in 
oat cue (S~J. Tbt QYt• ~t tbe blinded 
do1 appeared nor~• l upoa opktb a\~tc exu,. 
ination thd rttoted n&mall1 to l trht . Th e 
&Di~ll f~lly r•oove red W1tb1n 3 •••k• . Tbe 
praoe1t1on~r bypothe•i~•d tb• caus• or 
bl1Adn••• aa bemorr~&lt producio~ pre,1ure 
upoA tbo optlc nerve. Tbis Gaa~ 1• not, ­
wort~y in litbt of a r•port of DOD•c lottinJ 
blood i n a dor poiaoaad wi t h m,ta' d•b7do (80 ). 

PoatmQrtem 8X&ai~&tioA• have rcv•~l•u 
bepatio, r•nal and ~ulmo~ar7 conr••tioo . 
Byperemia u,4 iQ\•rtt1t1a1 hemorrh~s•• ~ave 
al.eo beu llottd ti tbese orra" -.,,tit,;,. 
P•t•c~i&l &Dd eaah)'TIIOtio btmorr~a,03 hav• 
~eeG to~nd ill tbt 111troint ost1nal cucoaa. 
Nhaive •ub•ndocardinl and ~ubep1ear4ial 
bomor~h•r•• have aleo b••a seoa (3o,,~ •• ,,,7 ). 

t•l iJ!.! 
A atucb of tho literat~t• d14 not prov lde 

any reports dealinJ 1pee1t1ctlly ~ttb m•ta~ ~ 
debJdo poiaooinf io oat• . Any mont1oo ot 
cat• afttottd w tb,metald~hyde 1, C19eD ic 
re,i••• of metaldatiyd• p0l•onin1 1a ~011 . 
tt it noi tPtc1£icallJ kco~a ~o• common 
metaldehdft tox1cotia ia ic eatt, but tbe 
·r-.line Advt1or1 aureLu in !ar l11.J1d b&a buo 
•arutns of th• d~nrer ot aet&\d•bFd• to 
c~t• tor aoveral 1•&ra eel ) , One pr~et1~ 
t1octr fe lt that many oat• a.r• poi1oae4 w1tb 
c•taldtbJde, ~Yt bocau•o tav ,1.,,. &re 
•1~ilar to ••••ral other poiaoa1ai•• meta l • 
d•brdo poleoniar is not b•tnr 41a1aosQd ( ~2 ). 
fh• etrn• o! toxicity appareutl1 are t~• 
IQ!Dt a, in doe,, with dtpre■cioc, ~Yp•rpce~. 
t&cbyoazdl&, a11taimus lad connil•ioa• 
1pooifleall1 mtntione4 ( ~8.~9,52 ). At l eut 
on, d•atb bu bffh reported (38). 

Kwuu 

M~t1ld1h7d• poiaon1or tn bwn&Ds 10 turop• 
ie caused by •ith•r th• mot~-tuel tablet 
or by th• molluacic1de, rot~¢ OS a.11 
report¢d hwna~ c~sea appu-ent l y ~r• eauc~t 
by the colluecictde foni ot =•tald,bydt 
dUt to tbt un &va11a~111ty oC meta•!Utl 1n 
tbe os. rrom 1eee to 1989 15,000 poi,00101 
cue, •ere report1>c1 to tbt Sw1n To~holor­
ic&l lufol'lll&tlon Ceot,rJ 213 1gvol•ed 
mtttldth1dt. Met~ldehyde po110Gin;• of 
cb1l~r,n ••r• tq~all7 divided in source 
b•tw•en moi1ueoioid•• •ftd f~tl tt~ltttr 
all wero ~cu.l.dtiital (43). Twuty ot the 
24 cue, lnvolvius adults were iuttDt1on,l 
and all wore du, to th• tuel tablets. ~o 
adult !ata11t1•• reeultod, ~ut ao f&t~ i 1;1e, 
occurred in abildren ( 43). 

Fr~a ~i8f to 1970 tb• US tu•iroDm•ut a l 
Protection ~~•nc7 1 s tEP!) Ptatieide IDci­
d•nt No11tor1DJ 81etem (PlMS) reeord•4 
3f,6l9 ca,, rtports o! poi,on1Df. Ot thetq 
79 iaTolved ••t&ldebyde, from •~1eh si 
afftoted byman■• &t ltut 701 ~f th• ca••• 
••r• iD cbil~a 5-7aart old or youag•r , 
t.ll~ t~t majority of th••• ••r• ••,-mptom~tie . 
No d•atbo •ore reported (92). Io two r,. 

Yet Wu111 T011lcol 21 (I) J'irbl'\lt,Y 1~8.5 225 - rt 
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. ports on m&taldehrd• po1aoa1ag ot obtldren 
tbr•• case biltor1•• ot m•t~ld•~7dt iD­
r••t1on •~~ recorded. Two of the three 
o~••• bad •o~iticc, 1tTtr, retplratory 
eiat~•••• flueb•d akia, 09SLD0•1 • , 111,u 
•xtreMiti••• var1oua comatoae ■tAtt• &ad 
lo•• of r•e•at meniory. The recover, pe~1od w~• approximately ,a bour•. Otbtr tilDB 
and STfflptOalt that~••• Doted amonir the 
3 patitDte ••r• a eudden p&ia ia tbe ar~, 
deor•-•d blood ~r•••ure, ••~id pu~te (120 
bpm), pupil• non-reaotiv• to l1rbt, tb1rst, 
udD&rf 1DOODt:iD&nOt, "•tl"Y acid U1"1tie", 
d.rowsin,oo , tende~rio•s of c&lvea aa~ 
clene~ed jaw, c,,,e,). The IPA reporttd 
veeitinc 1n two children aud dia.rrhea 1a 
~aotber 1~ its r ePort ou m,talde~1d• 
poiaonii,g (62) . 

& r•~•"t report ra•o a detail.d account 
of ac attempt•d wicide with m•tLldeh1d1 
{4~). 't'b1•, toreth•r •1th tb• BPl re,o~t 
( ft9), ••~• the oal7 4•ta11td oa■ee r•port• 
1• the E~flieb littraiure ot ••taldtbtd• 
poisoainr iu ~dult,. Both 1ucidanc•• 
occurred in fm11al••• 30 a.nd JI rtus ot 
Lf•, •bo inre~•d 19-lt s of m,t~ldebrd• 
u a liquid •lu1 b&1~. t~• 00111110n ei,rn• 
included COD't'Ulaiona for 8 d&Y8, f•v•P, 
coma (of 7 da7s dura~1on in one ca••>• 
and memo.!1. loee Cf3,ff~• Ktmon lot, bat 
been repor£'ia"be~ore . ~ ). Tb• ~•port b7 
Loacetretb •t al (43) inoludtd tb• follow• 
iD J additional liCD■ itnd en,pt~~e1 The 
patient••• ia a comatoee atatt and uaP•• 
apon■i•• to painful etf.muli eeveral bour1 
~tt•r ••taldeh7d1 iaceatio~. ler tempera­
tu~• •~• 38 .1 c, r•apirat1ona ••r• 20/minute 
&G4 ~loo4 pr,a,ur• wu JSO/tO. Htr pupil• 
~•r• reaotLYe 1 11.nd corneal r•flexee ud 
C~•o•t•k• roflex ••r• preeeat. 4 b11b 
uiou sap (23 ~Eq/L) and L ~r1ut pl of S.~ 
wlt~ keton•• pre ■ent indicated a ~etaoolio 
ac 1do•1.• 1 bowe--wer , tb.• ar.t•r1a.1. l>J.ood ca• 
=••t"Ur•meot, (pl 7.87, PaCOa•Bl 1'1111 le) 
ladtoated that re•ptr&tol")' alkLloais •a• 
alao pr••ont. Pneumonia, inc~t&s•d oral 
a.ad traobeobroocb1&1 a,crtt1oce, ud •l•vatod 
••rum tru.tDJDina.ae ud creatl10 k1D&t0 
<,x normal) a.ctivitieD &ll occurred during 
tbt ~our•• of ber 81-d~r bo•pital •tar. 
t~l• »ati•nt had aev•r• illlpairaect of ••m• 
0~7 iu verbal &a~ viaua1-epatl&1 &roa, and 
~D adapt1•• problem 1olvtn1 impair=ent. Har 
mtcory ~ad alJDo•t Teturned to uonaa1 ont 
1•U &ft•r t~• ■otaldeh1d• 1D1eati0n (63), 
ID &44it1on to tbe •ha.red eis,i•, the aeoond 
•icti.111 al•o bad re■pirater, deprteaion, 
!roatal lobo damare , r•cres,iou to infa.At• 
~it• rtfl•••• ud ceneral apatb1, It wat 
not kaoll"D if abe rtco~•r•4 (82), 

OtaeP aitD• aad e,mptom, r •~orted bave 
lneludod nausea, •aaa1tinc, ~1Ul'red v1aion, 
d11at,d pup111, coatuaion, acit&~ioD, 
falottaa, det,natiti ■, eoojuaoti•al trrita• 
tioa, letbLrcr, 1tcb1DC, teodera•••• er,­
tb•ma aad ••e1livc ot th• hanie ( 89 ). 

VUT&C!:NICIT'i 

W♦ ta1dvbr4• ~ae teated tor IIIUtac•niolty 
oa fJve teeter atr&in• ot Salmonella in 

the Sal~one 11&/miero•o~~ assay w1tb aaa 
witbout netabolic acti•&tiOA by Aroclor 
12SC induced rat liver bo~ocen~t • • It 
••• Dot found •~t•l•"ic cs, ,. 

TR!lTM.tNT or TOlIClTt 

R•~oval from tbe eourc• o! tbo poison, 
Pt098Dt1DC it• turtbcr abeorpt1on, and 1o• 
activation oad eliminatlo~ ot tbt poison 
tr011 tb¢ bod1 &rt three primary 10~1• io 
tttLtlDf tb• metaldobyde-po1•oned patient, 

ln 1nall o~imal metaldthrd• poteoaiac• , 
apoaiorpbiae 1e ~•nera11, ~•c~ne•aded as &n 
tffltt1o to empty tbt sa.etrointest1ual traet . 
1ft l4rr• ~Dimal• tbo uee of mineral oi l 
ha■ betn advocated a1 a lu~tive . In 
csttlt tbe pertonntnoe ot a rumt nOtO::ly h~s 
botc ot limited value •lace o~lJ, na ll 
a.mouat ot metaldGhyde o••d• to bt int••t•d 
to iftd11c, 1iru•. 

Tbt utQ of ao etn•tie 1n dor~ abould be 
followed with liabt ueetb,a!, or tr~aq~ili­
zation to eontrol con.-ultioca and t o ILllo~ 
tor a~•trio l~T•r•, if appropr iate . ~•• or. 
diuepam o~ triflupr0rau1ue baa been rt com­
m,nd•d by ~ull ( 88 ), Io oat practice tbe 
u10 of 1ll'¢0 do••• ot ~oepromuint caleate 
to control eoawltioue iD met&ldabyde­
poisoned doge ~ffectiv•ly rtduee~ the d~ttb 
r~t• (67), Tht pLti•Dtt ••r• ma1ota1n•4 
t11rhtl1 h1pero1th&tio &od in control ot 
tbtir vita.l rotloxes , Aoeprom,zic, uee 
•11 fo~od to raquire 1••• 1upervitioo, 
which lowered th• oo,t oC patient c~re. 
AOIPf0al&C1Dt WAI ,1.0 not subjeet to th• 
,a.me dorree of bwean drur abu•• tbat di uep;.:: 
w~a. Tb• USt cf •Yl&ZJ.ct L~ cOlllb1nLt1oa 
•itb ac,promuine m~r be of value 1a 
hota~• ((1), Xylus1a~ bas ~lac be■o used 
•1tb liMited succeea in oatile to tre&t 
NttAldthTd8 pOilOniar (32 ,33). Acy lUf$­
\b,11a ~ltd 1hould be a.llow•d to periodl~al­
lf wear of! ao thtt the aon-mtd1oattd coo­
ditioD ot tbo anili~l m&7 bo 09&lu&ted ( 51 ). 
Tht us& of an1 1depr1at1.Dt may be cODtrL• 
1ad1o&ttd if tbo p&t1eat ta already 4ttply 
depressed. ll 1ooov~ltion1 are eevert, 
barbiturate• ma, b• ,1,eu but o&ut1oa 1• 
neadtd a1 tl•7 may ltt4 to 01rd1&c arroat , 
RetptrLtory atimulanta should bt used•• 
roqi.ired. 

To 09mbat ac1doaia &ud dtb1dratioa, lte­
t attd ita1er1 lolution may b• r1•en ( 8g ), 
Parenteral admini,tr4tion of dtxtro,e, 
e&l1ut or oalcium borosluconate 1olutio~w 
b11 b••n wn••t•d to pre,eot ~0111b1, 
ltver duare c,,,. To reduce tb• exten t 
of pulmonary edoma. Wl.ddr (48) rurc••tod 
rota~ion ct the dos o••r1 2 houra, ln~eQ­
•lve pationt ear• may bo required for up to 
2, bour• to aaaur• ■ucc•••lul thartpJ . 

1'lse 'e!'H,ttllent ot buma.u pohon•<I by 1H·al-­
deb1dt tollo•• the e&me principles ~sed in 
trtatln1 ~nimal ~•t&ldobydo poi,0Diaa1, 
lm••1• Lnd/oP rutr10 la•are , followed by at­
m1oL•~r&tion of actt•atwd c~arool.l bA• 
beea tb• ueua.l Lction to remo•• tb, :etal­
dehrde trom tb• 41stativ~ tract ~nd to 
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, ,top rurt~i:l' ,b1torptioo. In adultl, th• 
~eapir~tor7 And car,iOVLaoulftl' ayttema ~IY 
be dopre•$Qd e~rly in tbe toxiuity ~ud th• 
auiu•trLtion of b"'1"bit~r4tee may be contra­
indicated at that \lme. Ol&~gpm b~a been 
r~ooueftdtd Al Aa altercative •ntS-oonvul­
t1v• dr,tJ becau•• of its antt-atitur• Lctiv~ 
itr Ct3); however, 1t too M~V oa~•• dQDrtA• 
1100 or tbe oardiovuoular and n•1'i.ratory 
s1atema wben 11ven 1ntr~v1noual7 cea). 
Attec11pt• to control mueole epume aud coa­
v~lt1one with phenobarb1ial and ~henytoiu 
bAve cot mQt with mucb lijCOttl (&3). Sot~ 
dru1• ar• competitive 1nhib1tora of ftD en­
z,m~ 1a tho Leataltt~rd• d•Jradation pLth­
wa7 (43), tho uae of pbeaobU'b1~&1 with 
pft torto1 n ~•T 1uerea•• tb• h•~•tto ~1o­
trLutfONlt1on ot pbeaytoiu, th•rtb1 re­
d~c1ac it1 ~ffcctivt blood oonetctration 
l 8&). 

ArecL (Sg) reoomtnda Lntlbiotic•. cblor­
pr011azia• and caloium &luconate. Additional 
~pporti•e trea~meat fo~ Cl)C;&, hypoxic ud/ 
~r pulmonary td•=• mLJ aleo be tequired in 
apeoifie pati•"t•. 

Moat ~Ltient• reco••r ta a =~tter ot 
2-0 ¢~1• depecdics oa t~t ••v•r1ty ot poi­
lOQiOI • Some metaldebyde-poi■oa,4 1~d1v1d• 
ual■ ~•1 aot eomplettlJ r•oover from tbair 
~o•or1 loeB tor eovoral mcatb• c,3,83,70). 

DISC09S1ON 

T~e specific toaic priucipl• of metLlda­
hvd• poiaoaiac ramaia• uakoown. 1•1deace 
•••~1Qfl1 ,x11t1 to support eitbtr setal­
deh1de, acetaldebydt, or botb, 11 tbe ulti• 
mate toxic prtnciplt(t), 

tt i1 poeaiblt tbtt other produott mar 
bt !ONDtd troa metal~•brd• and be LblOrbed 
frolD tll• 1uuoia.te.ti1ui.l traot, u ma:, 
~•tald•hrd• it■elf. Par~ld•hrde, tbe trimer 
of aoeta dehyde, bu b••c ,hown to bt Lb• 
,orbed dirootly from the 1Aetr0int~•tin~l 
traot ., parald•~1d• (71>, SO por~•P• 
=•~aldt\Ydt OU Lloo be dir•otly ab1nrbad. 
l•idenc• to eupport the biolo11cal proa,~e• 
ot ~•taldebtd• is fouod in a ,,per b1 
StubbinJa et al (32) iQ wbicb ~• r•ports a 
~•tLldeh1de level &f II ur/ml ot pl11e1 
uaia1 & 1aa obrom&tocrapb!o anal7t1o&l 
~•thod. The con41t1oa• of a.n1lyais omploytd 
tttmtd to enaure tbat th• ~•taldehyde wa• 
=e u urod Lt ~tt&ldtbJdt a.ad Dot u &Ottal­
dtbyde (Sttel GT. per,ouL1 conmunic&tioa, 
1982). Wbolt blood ud ••rum met&ld•bTd• 
ltvel• were a.lto reported by Stubbins~ et 
al (32), but they ••r• ualyted us1DI a 
e♦thed wbioh coa•erted ~•t~1deb1dt to 
&c•t&ld•bJdt (72) so tt i■ ~oertLio if 
met aldehydt or ao•taldohyde waa or111nn1ty 
oreatut, Ont aut~or ba• w1s••t•d tb&t 
atbUIOl m~y be preeeot in ~h• body of 
m•t~ldt\7de-poieon,~ victim•, havics been 
formed from •oetaldoh1de by a ra•erae 
alcohol dtbyd.lootona•e-eatal~-•d ~•aotioa 
C Ul • 

!~toh (51) pro~Oltd tha, ao■tLldthJde 
i• uot th• oal1 chemic&t cau11n~ metald~-

hydw luxieit,. B• c i ted tbr•• pr i mary 
rouo1u1, tbe' Ur.-c beinr tb" dithrece, 
1n ~~eo'*• Metaldebyde baw an ~ra l LO!o 
1n the rat ot 2z,-s,o ~Jlk&, while ace~a l­
dthyd•'• or~l LD&o 1a the ra~ i• 1930 m1 ta1 
(23,12,53•55). tr Lceta1debydo produced 
by rutric bydroly•i• were tbe pri~ary 
toxic ~•nt ie met•ldehyde poiaoa1c,, tben 
~tnrle-atOlli~Obed epeel•• would be re1ati•e ly 
llD1 rormly •u,ceptibh to raetaldebydo toxt­
co• i ~. Geatr&lly, aingle-atom&cbed aci~&l • •e•~ to be a!ftcted more ofttn tbau l"\lmi ­
nt~t, . Bowevor. •o•t of tb♦ iot~atinal 
traot d!lffla(o trom ••tal~•hYd• poiaonlft~ 
La rWDioants occurs 1a the abo=aeum &Qd 
•m~tl 1at~■ t1oe wbtoh would b~ more coo­
duoive tor tb• b1potbe~iied ao14 hydrolr­
,1, of mGtaldthr4e to lCtt&ldebyde tba.A l Om~ 
of th• other pazte ol the rwa1n~o l di~es• 
tive sJettm. Beonus• it 1•aer,ll1 talc•• 
lonser for tood to reacb tbe "tNe " ■tOCl­
aeb ia a rwoiaant t~u tbo oto~ach of~ 
~larle-stomaob &ntmal, tbl■ mny explt1a 
wby it takes more ~us• to~ N~inant~ to 
become 111. It may also be tbat nimtoar.tg 
aren't watched a, cloaely aa tbo faaily 
pot, aad baoce poiaon1nr• ar•a• t •••n ao 
early . Lutlr, •om• a14na ot metaldehrd• 
toxioo•l• in bw1uu1a differ from tho■c ot 
~cetLldQbyde Cl7). !o•e~o~, ~btn co~par inc 
tbt ,ttecta ot oral expoirure to mottldebyde- ­
or acttLldthJdt, ~any o! tbe to•1c ■ 1ca• •r~ 
tbt tam,, Important diftereoo~• lieted bJ 
Droiabaeb c1,, are that m,taldebydt cause~ 
convulsio~•. incr•u•d body tempt~&tu~• . 
QDd live~ acd k1dner d1J11.1r• (deatb may 
oceur up to ,a br later). 

In aaimal •t~di•• ~t 1• bud to find 
■isal!ioaot dit:erenee1 1D the efteet• i n­
duced b~ -•taldeh7dt and •~•taldehyde . 
Tb•ae toxina have manr •1rn• 1n eom:00, 
inct~dia1 ooavul11ouD, iYoa opbthalm1e 
proble11n1 111a1 be IHD •ith bott," OtiltOllcall 
(23). lotb metaldehyde &ad acetaldebyd, 
tr• tkouibt to oa~•• acute do1th b1 r••· 
pi~atory fail ure (33 157). Mau, po,tmor-
ttm l taiocs Ujl th• •11111•, iacludlDS i,r1-
t~t1oD of IINCOU■ membrl.ll•■ ot the r~•tro­
inteetiaal tr~ot &Dd pulmoc~r, b•~orrhAlc 
&Dd •d•m~. Pa~b,p- tbe reaaoft ~etaldebyd• 
aod aoetald•b7dt poiaoaiaJ appear ai.lllilar 
iA aa1mal•, but aot 1a hu.mue, 1~ tbat 
aaim~l• bave beta etuditd far more e,ctansl ve• 
17 th,n hwna.n•. Mort bwau, data ~•1 ■bo• 
t ir,attr 1illlila~it7 thu is now known. 

M1~1 fyndare,atal questions about thQ 
meabaa1,m1 ot metaldehyde tox1oity a~ait 
to be annertd by further ■ tudies. 
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hyde pol1onl"f In sheep . Vat ~•e '' (10): . 
llt•ZIZ, 197'4. 

J2, ltul>blnt• °'• Edgfnt4n Al, ~yo" Oc, Sptnc1 JI, 
Clar-it MH: Three c• ••• o, 111■ t1ld1hyd1 polt0nlng 
In c•tcla. Vat Rec ,e (18)rJS6-l57, 1976, 

JJ. Lona•ottCffl OJ(. Gor4o" ASH1 H■tfldlhyde POlton• 
'nt In• dtlry hard. Vat ~ec 104 (20)1~S4-~5~ 1,1,. ' 

14. Vllll ■111t Bk, ThoiM■ Al: "•t&ldehyde ,ol,onf 
'" c1tt'•· V•~ Rec ,e (l8)1)S8•Js,. 1976. "9 

J5 . Oel ■k "• Ntrz■n I! toclcrty of 1111ttlC1hyda 
to POuftry, Vet Arh lv 18 :95-10S, 19,a, 

J6. l■k•r Jk1 ttcte ldefly,a pol1onlng Int••••• 
V•t A•e 81 (f7):~~•••4,. 1,67, 

37. J1111t1 001 "tt1141hyda Pol1onfft9, Vet kac 67 
(It) Ila.I, IHI. 
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, )8, 7urner T, hct1ld1hydo p0l,onln9 In th• 409. 
Vet Rte 7~ (ZO):S9z-S,), ''62. 

39 , 

i.o. 

41. 

i,z. 

,3. 

,~. 
liS. 

46. 

Jem•• 001 Htt1ld1hvd1 DOltonln9. V•i Re, 7~ 
Cnhs18, 1941. 

$~th•rl1nd Ct ftct1ld1hydc ,of1onlnt In hor,ei. 
Vet lee t11 (J)t,~•'J• 19IJ. 

Killer ~I H1t1ld1hyd~ pel1o,iln1 In hor1a1. 
VKSAC 67 (tQ): 11111, 19n. 

NArrl1 v: K•toldehyd• pol1onlnf In thret hor1e1 , 
l'lod Vet ,,,,t 56 (S)t3)6•SJ7, t97S. 

Lontitrcth \IT, 9letS6n DJ: M1,1ld1~yd1 poison• 
1"9 frOlft tlu1 btlt lllfcltlon. \lest J N•d 1)7 
(l)i1)-·IJ7, 1961. 

1plghe1 A, llroy•Spl9h1I K: "•t■ ldchyde ,..1,on• 
'"•· t..fteet z (,01~,,1017-,011. 19sa. 

Mancock 8ij, ~1rtln JF, War4 N. Kilpatrick A1 
ltttlkJt1d N l,td• with• p11t lold• Mlaturt . 
~e,u,~ltatlon • t•): 26S·t69, 1,1,. 
Maddy KT: Pol1onln9 or 4011 wlth ~•t•l4okyde 
In sn, 11 and 1lv1 ,oJtan b.fll. ,roceedrn9, 
ZOch Vort4 Veterinary C~n1r111, Tlle111fcnrtr 
Croece~lBSt- 18•1. 1,7J. 

,1. Neddy ICT: Pol1onl119 of do,• wlch 111t,1tdehy4• 
fft Snail ,nd slug Polson bl l l•e11n~lv1lon. 
Celff ~Cl z, t,)it~•tJ, 1,1s. 

Ii& ,' Keddv !CT, Polsontn, of dogs wlih m1t1ld•hyd• 
In 1n111 on4 elut ,orso" ba tc•Dtrt I. Cillf 
Vot 1, {3) :17•18, tt7,. 

~,. [gy1d kN, Shlo■~•rt A1 Trtl'ldt In poltonln9 
of dOIM'1tlc ,~1,..1, rn ltr1el 1,,,-1,1~. ~,tueh 
Vot J6 (~);15J-t6t. 197S, 

SO, Vtn Uf ,1n fl'tl! Handrod v1,rlftl1d1 honden (On• 
~undrad oolton1d d0g1) . TfJdtohr Ol1r•n••sk4 
" (18> :,i.1-,~a . ,,1~. · 

SI, Lof1uc e. O•lttour ,: Le, lntoalo1tlon1 1r9uc1 
chu le chltlt: lll1n 41 15 _,, 411"11y,u 
(Acuta POltonln;1 of d091141$•1110nth Nlonc1• 
1httt), ~av Had v,, It~ (10)11111•1118, 1,7], 

SJ, VtrJchuu,an HQ, Oen Tonko111r bl, ltrkv•ftf JM, 
M1ll11111~ N, v,n '•Gh ;Ji lon,·term coxlclty 
•nd r■prod~ctloft 1tudre, wit~ ~•t•ldehydc II\ 
,at,. ToAlcology \ (l)a,7•115, ,,,s. 

SIi, Th• foitr~ fvbtt1nct1 list, ChrTst•ntcn N(, 
lu1 ln~yhl TT', tdt, US Otpartin1nt of M•tlth, 
Edue,tlon 11141 Velf1r1, N1clon1l lnstlevt• f•r 
~,1tlonel lerety •"• He1l1h,•7>, 197~. 

JS, o.br-yan,kly VH1 T°"lcolo9re oh1r1ct1rfttlct of 
rh• ..,,,ijlC!clde Met1fd&11yd1 , z,,.~ookhr•ne.nlyt 
11 (J)ttS-16, 1,12. 

S6. Van i1$11 OJt Short terw COKIClty of ~•t11dehy4o 
end 0~1t1l,1hYdt In rac1, k1Port Ho 'f/10/50, 

N.,11,,n.,l II\Ult11\e or Pu!:>ltc Wolth, l.lveellt, 
1')60. 

s,. H~lch Rt : N1c1ldthyd1. In •o~ch NH, "cDon1 ld 
LE,~~): V•terln,ry 'hol'!ll1colo9y ind n.,ra• 
nc:vtlcs, 5th 1d , lc,,11 1tlte Unlvcr1lty Pres, : 
_,01i-1 011i, ,,si. 

58, 81,hop CKQ: 81 1ndne,, 1s1~!1t1d ~Ith ~ctt l• 
d1!1ydo ~oltel\lnt, Vet l t e 96 ( l'):~)8 , 1,7s, 

S9. 80,wood 8: ~ct1ldehyda pol1onln9. Vet ~•e ,~ 
(1 7hS17•Sl8, 1,62. 

,o, Ctulckah,nk AK, k•ttl4ehydt Ind par4~~•t po i • 
1onlftf, Vet Rec 111 (7) ,11,,.150, ,,u. 
Judd J: D1n9or ,~ dogs of ~~t•ld..hydc Ptl lcc, . 
Vet lee 80 (Z):71. 1,,1. 

Sull'lll■ l'Y or A•Po'\•d '••ttcldt lncld•ntt lnvolv• 
Ing Mot114thyda-,ettlc:ld1 lncfdtftt Honltorln, 
R~port Ho US. N11lth Effects lrondl , Htt,rd 
&vo lu1tlon Dlvl1lon Office or Pc1tlo lde ,r09r1m, . 
[nvlronm,ntal Protactlo~ A91111ey1 Her,h 1,eo . .. . 
,u Ir,, Ar Pofsonln; IIV "111et1 fu•I" t•bteu 
(MUctt1ld1hvd1). I.re.I\ .O.l~.L, ~1,a-2,s, ,,n. 

•'• Ludlft V": Mord mli ~,t11 (Nuroor with m•t11 ). 
Sdlwe l& "-' Woch,nschr 88 (l l }1)8f•J8~ , ,,s&, 

65. q11,lnto I, K1rtlrc c, v,1,ct l1 G, ~lc:c• rdl , , ,.,rU!IIO A, Glullvo R, DeLor.nio ,, Sere1" /n9 
of z, p11tlc:14et ~y S1l1&0ntl l1/~icro1om• 111av1 
eut19e,,lcl tv of bcn•1oli", ~•coxuron •nd p1r1 • 
OKOn, Hut ~ca 15 (') :26$, 1981, 

66. Hui I RL: N1t1ld11!yda pol &on l,ia, In r.l rk ~II, 
, cd~ Curr-,tt V•t1rrn1ry fh•"•Y• St&el t Anlael 
,r1ctlc1 VIII, 'JI S1under1 , Phl11dtl i,l,le 1 
106-107, ,,.J. 

67. l l•ln• D~I •Treatment oF ~•ttldahyde poltQnln9 
In dOff wltd ~•dottf o, 1c.epteru1fn1 ~,, •• , • • 
VNl-'C 7t {6j:IOO,•lo,o, 1,,,. 

' 
&8. •••• T'W, Schl•lfor ~S: Drv9, orfactlve I" the 

theropy ar the ep11ep1111 , 1ft Qlt~,n 4C, 
Coodftl4n LS, Oilman A, cd1 : P~1l'lll1eologlc1 l 
ea1l1 o, 'Tlloro,eutlc•, ,ch .~. ~•o,tlllo" Pub· 
ll1h ln9 Co'"~, Mellf Vork,~\t-~7~ . 1,eo, 

6t, Aftnl JI ACYC• ~r1c:1ll1n1ou, p0tsonln91 . In 
Conn HF, tdt ~urrtnt Th,r,py l98J1 \19 S1u~ders 
Co. Phlltdtlphl11,Jl•9•9, 198). 

)0. torbely A! leltr•v zur Jr•t• 4or ~•t•l•ehyd• 
vorglrcung•" (Dlt~u11lon over th, question of 
~,taldthydo p~l1cnln9). ln1ugur1~•0iss1rt1tlon , 
Unlvar,lctt Zurich, Jurli Druck und Verlag 
i urlof\, 1'70, 

1,. H1rvey se, Hypnotles end ••d•t lv••· In Cl lMtl\ 
AO, Qoodl1141ft LI, GIIM,~ •• •d1, PhonMcoto, r,., 
11111 of Ther1peutlet, 6,h Id, MtClllllan ,ub• 
lhh lng Co Inc, 119<1 YOl'k:))9•)7$, ,,10. 

71, v1rd4fl G\., 81llcy s, An1ly1r1 o, ~,t114•hrd1 
In ccw blood tuples. Yet Roe,, (f4)11,4, 1,16. 

V•t HVIII Toxlcol ll (ti ,,brua,y ,,es 
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PRODUCT-SPECIFIC DATA 
DATA REIIUl•fll•t LISijNU rQ! !(U llotll!"!tAL ACTIVE ING11£01E•rs 

1. PIIClOUCI INIE 2. EPA IEG. NO/flLE $TM80l J. 4. 
PACE_l_ 6 

NEU 1165M f~AJOIIS EICUIPT ICM SELECfEO of 
6ZZ02-C2 -

5. X APPLICAJfl'S IANE & ADOIIESS TES -- NO 

W. Neudorff GmbH KG ,. APPLICAIION FOR 

Ander Muhle 3 
ltGISIRATIOM OAIED 7. NAME OF ACTIVE IICUDIUTtS): 

D-31860 Emmerthal 6/10/96 Iron phosphate 
Germany 

a. DATA IIECIUIREHl:NTS 9. SOUltCE OF DATA SATISFYING IIECIUIRENENI 10. 
11110 MMIU, 

a.. llb. 9•. 9b. 9c. 9d. 9•. 9f. EPA ACCESSION 
Ctrtlflcttlon IIUNIIEII OR OT NEIi 

legul1tlon s•ltted Slilalttad of Per■l11fon Plbllc II.A. or EPA IOEIITIFTIIIG 
Part 158/ N- •f fHt by Oetl by Another <•> or offer Literature W1lver or IIU9EI 
CUlclelll'W Appllc.,t kt.I tttd Ptrlon/ to Pay (OJP) Other 
ll\alber ,.,. Enclosed. (Expl1ln) o-, lndlc1te .,. 

or "OTP• 

1158.690<•> '11aJCJCT MALTSIS DAJA 

151 • 10 Identity of lngradlent1 
X 6/10/96 

151·11 MaR1fecturlrv Proc111 X 6/10/96 

Discussion of foraetlon of X 6/10/96 
151·12 1,A,lntffltl-l lrvredltnte 

151 · 13 Anelysle of S111Plts X 6/10/96 

15T - 15 Certification of Ll•lts X 6/10/ 96 

' 
151· 16 Anelyt lea\ Methods 

X 6/10/96 

151 • 17 Color X 6/10/96 

151 • 17 Physical Stete X 6/10/96 --,- -- - - -
... ,sf f 7 Odof" X 6/10/96 
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PRODUCT-SPECIFIC DATA 

PATA IEClUIREttUT llSJl!G [OIi lrtV IIOClmUr.Al ACTIVE INGaEOffllTS 

1. PaU>UCTIIAHf 2. EPA REG. IIO/FIU SYMIOl J. 4. 
PACE_L_of_6_ NEU 1165M 67702- G FOIIMUI.ATOltS Elltt'PllOlt SUECTtO 

,. APPl l~r•s INIE I ADOIESS ns IIO X ,. APPLICATICII FOi --
W. Neudorff GmbH KG IEGISTRATIOII DATED 7. NAM( Of ACTIVE INCREOIENT(S) : 
Ander Kuhle 3 

6/10/96 D-31860 Emmmerthal Iron phosphate - -
Germanv 

8. DATA IEQUIIEMEITS 9. SOUlttf Of DATA SATISFYIIG REQUIREM1:NT 10. 
IIIID IU98• 

a.. eb. 9e. 9b. 9c. 9d. 9e. 9f. EPA ACCUSIOII 
Ctrtfffcetfon NUM8EI OI OTNEI 

le,uhtfon Su.lttcd SI.Jaltttd of Pe,..l11lon P\blle N.A. or EPA IOHTI FWIG 
Pert 1S8/ ·- of THt by Date by Another (P) or offer lltereture V1lver or NUM8EI 
GUl.llN ApplfcWlt Slbllltttd Person/ to Pay (OTP) Other 
lfulber Fina £ncloatd. (Explain) 

(N-■) Indicate.,. 
or "OTP• 

151-17 Melting Point N.A. 

t51-17 lot I Int Point 
N.A. 

151-17 o-lty X 6/10/96 

'51·17 Sohbfllty N.A. 

151· 17 Vapor Pressure N.A. 

15t•17 Dl11oc:letlm Ccinst_,t N.A. 

0Ctenol/\11ter Pertftfonlng N.A. 151-17 Coefflclant ' 
X 6/10/96 

151 -17 pll 

151· 17 Shbll lty 
X 6/10/96 

151 • 17 Oicfdhlng/Recb:ln, Action N. A. 
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PRODUCT-SPECIFIC DATA 

DATA REOUIREHENT LISTINC fOR ltEV IIIXREMJCAL ACTIVI: INGREDIENfS 

1. PRa>tlCT NAME l . EPA REG. IIO/fllE SYNIOl ]. ,. 
_ 3_of 6 NEU 1165M 67702-C:::> fOltllJLATOIS EXEltPTIOII SELECTED PAC( --

5. Af'f'llCANT'S NAME & ADOttESS YES -- NG X 

W. Neudorff GmbH KG 6. APf'llCATION fOlt 
REGISTRATION DATED 1. WME Of ACTIVf INCllEOIEWT(S): 

Ander Muhle3 
D-31860 Emmerthal _6/IQ/96 -- Iron phosphate 
Geraanv 

a. DATA REOUIREHENTS 9. S<llRCE Of DATA SATISfYINC REGUIREKE'WT 10. 
MID IIUCIER, 

a •. 8b. 9e. 9b. 9c. 9d. 9e. 9f. EPA ACCESSION 
Certlffcatfon NUtlBER OR OT IIER 

Reguletfon Slbiltted St'-ltted of Penilstlon P\bllc II.A. or EPA IDENTlfYINC 
,art 159/ 1111119 of THt by Date by Another (P) or Offer literature \l■lver or NUtlBER 
cutdelh~ Appl fc■nt St'-ltted Person/ to hy (OTP) Other 
N\llber ,.,.. Enclosed. Chplefn) 

cw .. , Indicate •p• 
or "OTP 

151·17 Fl-t)flfty N.A. 

151 ·17 bplodabftlty N.A. 

151·17 Storeoe Stability X 6/10/ 96 

151·17 Viscosity N.A. 

151- 17 Ml1cfblt tty N.A. 

151 • 17 Corrosion therecterl1tfcs X 6/10/96 

' 
151 • 17 Dielectric Bre1kdolin Volt191 N.A. 

- _,_ 

151 · 18 Slbiltt1l of s-.,les TO IE SU8HlffED IIHE• ASkEO IT PRODUCT KANAGEll 
- - _,__ 
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PRODUCT-SPECIFIC DATA 
DATA UOUlaEMUT llSTINC FOi lf£V llOClltMICAl ACJtve INGIEOIENJS 

I. ~••• M•NC 2. f'A lltG. NO/Fill SYMIOl J. ,. 
NEU 1165M 61102...b 

FOIMJt.AlOH UE .. T ION StlECT(O PACl:.!i._of J_ 

,. APPLICANT'S NAME & M>OIIESS ---- 'fH -- NO X 
6. APPLICATION FOIi 

W. Neudorff GmbH KG IEGISJRAJION DATED 1. NAME o, ACTIVE INCIEOI E11J(S): 
Ander Muhle 3 

_Jj_ HJ.1..!J 6 D-31860 Emmerthal Iron phosphate 
t:!orn,,2n, 

8. DATA REQUIREMENTS 9. SClJRCE Of DATA SATISFYING RECIUIREHENT 10. 
"'110 lflJ'IEI, 

a.. l!b. 9e. 9b. 9c. 9d. , .. 9f. EPA ACCESSION 
Ctrtl flcatlon NUMIER OIi OTHER 

Regulation S\baltted Slblltted of Pel'lllhalon Pwllc I.A. or EPA IDENTI Fl I NC 
,..-t 1SI/ •- of Tfft by Date by Another <'> or Offer literature Velvet or NUen 
Guldel lne AA:,llc.nt S\Jnltted ,erson/ to Pey (OTP) Other 
llulber ,.,. Enclosed. (EJllpleln) 

<•-> Indicate •• 
or -or,• 

t158.680(c) TOIIICU.OGY 

'52• IO Ac:uh Orel l',o, .. t X 6/10/96 

152· II Acute DerNI lDsc, X 6/10/96 

152· 12 Acutt Inhalation LDsc,, Rat 
Waiver, 
Ron11oot- f 

'52· 13 Ptl•ry Eye lrrltetlan, Retiblt X 6/10/96 

152· 14 Prl•ry o,,_t lrrftatlan X 6/10/96 

Waiver· 
152· 15 lf\1,ersensltfvlty Studies 1 Request 

152· 16 "ypersensltlvlty fncldent1 N.A. 

152·17 Studies to OttKt Genoto~lcltr N.A. 

152· 20 90 Day feeding N.A. 
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PRODUCT-SPECIFIC DATA 
OAJA !EGUIUMEIIJ LISTr!O f9! lltV ,rocmUCAl !CTIYi l•!?!EPfENTS 

,. Plt(IJlJCfllAME l. £,A aEG. IO/fllE S\'NIOl :,. ,. ,a_5_of~ NEU 1165M 61102-G rOlltlJLAT0H nu .. , ION SUECf(D 

5. APP1.ICAIIJ'S NNI! & AD011£SS YU - _, X 
6. APPll CA JI Olf FOIi 

W. Neudorff GmbH KG RECISTaATIOlf 0ATO 1. IIANE OI ACJIVI: lllelEOU:lll(S): 

Ander Muhle 3 
I>-31860 Emmertbal 

6/10/96 Iron phosphate 
~ ---- -., 

,. DATA aEGUlaEHENTS 9. SQJlC( 0, DATA SAflSFYIIIG aEGUllEIIENT 10. 
MIIID IIUMIU, 

ea. 8b. 9a. 9b. 9c. 9d. 9e. 9f. EPA ACC£SSIOlf 
Ctrtl ff cation IIUIBH Da 0JNU 

•~l•tlcin Sl.tJlllltted Slmltted of Perah1lon P\tlllc I.A. w £PA t0ENfl FUNG 
Part 151/ •- of fftt by Date by Another CP).,. Offer literature ValY11r ar UIIEl 
IUldallne AJ,pl fca,t S-ltted Ptrsoof to Pey (OTP) Other 
lfult,er ,,,,. Enclo1ed. (bpleln> , ... , Indicate.,. 

or "OfP• 

152-21 Ter■tot,9nlcfty N.A. 

1151. 690Cb) ftSI~ alEIISTIT 

Waiver 
153·3 Ch•fcal Identity Request 

153-3 0lrectlorw for UH 
Waiver 
Reouest 
Waiver 

153-l W■ture of the IHfclJe, Pl.-,t1 Request 

Waive/ 
153·3 Proposed Tolerance (be..,tlon) Request 

Reasonable Ground In Support of Waiver 153-l Petition 
o~,, .... at 

-

~ ... 4 



. . • • PRODUCT- SPECIFIC DATA 
DATA aEGUIIENUr usnwo FQIS lt\l IIOC!!V!ltAl ACTlyt 1•caE01urs 

,. -W~lf'f f!l\t"I!! l. E,A HG. IO/PIU STNIOl J. ,. 
NEU 1165M 67702-C:, 

FOIIM.ATOltS £XEMl'flON SUECfED ,AG(_6_o, _ L 
·- -

5. APPllWT•t NANf & M>OMSS YES IO X -w. Neudorff GmbH KG 6. AP'LICATION FOIi 

Ander Kuhle 3 IEOISfRAflON OAfED ,. IWII o, ACTIVE I ltCHD IE• f(S )! 

D-31860 Emm.erthal ~0/% - Iron phosphate 
Germany 

I. OAfA IEWIIENE•TS 9. scua Of DATA SATISFYIIIG HatJlaEMENf 10. 
MAID IIUNIEI, 

1111. llb. 9•. 9b. 9c. 9d. 9e. 9f. EPA ACCUSION 
Certtffcetlm NUMIU 01 OTIIElt 

Regul1tfon SI.Dllltted 1"-ltted of Perwhtlon Pu>lle •.A. or EPA IDENTIFYING 
,ert 1'1/ ·- of fHt by Dete by ...,titer c,, or Offer llter■ture "•Iver or IUtlU 
&uldetf,- Awllcent S\blitted ,,r1on/ to Pay (OTP) Other 
llull,er ''"' Enclosed. Cbpletn> 

(II-) lndlnte oop• 
or -otr 

1158.690(d) ,unAIGET CJtCAIU SNS/f AT£/DPl£SS IOI 

154.6 Avian Acute or,t N.A. ' 

154·7 Avl_, Dl1t1ry N.A. 

154-1 Fre1hwt1r Flail LC,O 
N.A. 

154·9 freahwter lrwertebrate1 l~ N.A. 

154-tl lonter .. t INect Tntlng 
N.A. 

. 
' 

\ 
J 
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• 
GENERIC DATA 

OAIA REOUIREHEMf llSftNC FOR NEU IIOCNfMtCAl !CJIYE IMGaEOIENJS 

1. PROOUCf NAHE z. EPA REC. NO/FILE SY"80l J. 4. 
PACE_l_o, _6 NEU 1165M 67702-G, fOlll'lJI.AlORS EXEHPTIOH SELECTED -

5. Al'PllCAMf'S NNfE & ADORES$ TES NO X --6. APPllCAHOII fOII W. Neudorff GmbH KG RECISfRAflOII DAfEO 7. NNIE Of ACJIVE INCREDlll'llffS): 
Ander Muhle 3 

6/10/96 Iron phosphate D-31860 Emmerthal 
Germanv 

a. OAlA RE0U1REHENf$ 9. SOJICE Of DATA SATISFYING REOUIREHEMl 10. 
MIO IQIIU, 

a■• llb. 9a. 9b. 9c. 9d. 9e. 9f. EPA ACCESSION 
Certfflcatlon NlMBER OR OlNER 

lle,ulltton Slbil tted Slb■ltted of Perals,lon Public N.A. or EPA IOENTI FY IIIG 
P■rt 158/ •-- of lest by D■te by Another (P) or Offer Literature Utlwr or IUIIER 
CUldel lne Appl leant ~ltted Person/ to Pay (OlP) Other 
~r ,1,. Enclosed. (E11plaln> 

<•-> lrdlc■te •p• 
or '"OJP• 

11511.690(■) P1ICIJUCT MALTSIS DATA 

151-10 Identity of Ingredients N.A. 

151- 11 Hanufecturln, Process Madison Chett p 

Discussion of ,_tlon of 
151·12 ~Intent lon■I Ingredients Madison Chem p 

151· ll Analysis of s-.,tes Madison Cheu: p 

151-15 Certification of ll■lts N.A. 

' 
151-16 AMlytlcal Methods N.A. 

151· '7 Color X 6/10/96 
- - ... 

IS I · 17 rhys ic.al Slolc X 6/10/96 ---- ---- - --- ·- - - .... - - -
IS I • 17 Odor X 6/10/96 
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GENERIC DATA 
QAJA REO!JIRE'!(Nf (ISIIAC FOIi NEU 810CHfKICAL ACJIV( INCREOIENJS 

I. PAOOUCJ lfAHE 2. ('A UC. NO/F HE SYM80l J. 4. 
NEU 1165M 67702- FOlltlJLAJOIIS EXE .. JION SELECJED PAGE_L of~ 

5. AP'LICANf'S NANI: & ADORESS YES 110 X 
6. A,,UCAHON FOR --w. Neudorff GmbH KG REGISJRATIDN OAJEO 7. NAME OF ACTlvt INCREDIENT(S) : 

Ander Kuhle 3 
D-31860 Emmerthal - -6/10/% Iron phosphate 
Germany 

9. DAJA REOUIRE>flNJS 9. SOURCE Of DATA SATISFYING REOUIREMENJ 10. 
MR 10 IIUM8ER, 

Ba. 8b. 9a. 9b. 9c. 9d. 9e. 9f. EPA ACCESSION 
Cert lflcetlon IIUK8U OR OTNER 

bguhtlon Stbaltted Sut:.lttad of Peral■slon P\bl le N.A. or EPA IOENTIFTINC 
Pert 1S9/ N- of Test by Datt! by Another (P) or offer Literature Uelver or lllMIIER 
Culdel fne Appl leant SIDIII tted hraon/ to Pr,y (OTP) Other 
Nlatier ,,,.. Enclosrd. (Expleln) u,-, Indicate •p• 

or •C>TP" 

U1-17 Meltf"9 Point X 6/10/96 

151-17 soft'"' Point N.A. 

151-17 o-lty X 6/10/96 

1S1-17 Sohbll lty X 6/10/96 

151-17 Vapor Pressure N.A. 

1S1 ·17 Dissociation Constant N.A. 
Octanol,Vater Partitioning 

N.A. 1S 1-17 Coef flclmt ' 

1S1 - 17 pll 
Waiver 
'D,.,, .... ., .. . 

1S I • 17 St.t>I I lty X 6/10/96 - -
ISl - 17 o,dditing/RrdJC:i"9 Action N.A. 
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GENERIC DATA 
OATA RECIUIREHENT ll,IING PCM NtU IIOCMEHICAl ACTIVE lllCIIE1>1£•rs 

1. PROOUC T NAME l. EPA •ec. IM>/fll£ SYIIIOl J. ,. 
NEU 1165M 67702- FORMUl.ATORS UEHPHOII SElECTED PAGE...J._ot..6,_ 

5. APPllCANT'S NANE & AOORESS YES Ill, X --w. Neudorff GmbH KG 6 . APM.1 CA TIOII fOlt 

Ander Kuhle 3 REGISTRATION OATEO 7. lfAHE Of ACJIVE IIIGaEDIUTCS) : 

D-31860 Emmerthal _j_/10/96 -- Iron phosphate 
Germany 

8 . OATA RECIUIREHl:NTS 9. SOUit! Of DAJA SATlSFYlNC REOUIREHENJ 10. 
HRID NUK8U, 

a.. llb. 9a. 9b. 9c. 9d. 9e. 91. EPA ACCESSIOII 
Ctrtlflcetlon IIIMBER 01 OTHEII 

Ae,uletlon SU.ltttd Stbaltted of Ptralnlon P\blfc N.A. or EPA IDEIIHFTtNC 
Part 158/ •- of Tnt by Date by Another (P) or Offer llteretur• \lalver or IUIIEA 
Guldel lne Appllc_,t S\haltted Person/ to Pay (OlP) Other 
N~r ,, ... Enclosed. (EJiplaln) 

01-, Indicate .,.. 
or "OJP 

151·17 Fl-.bltlty N.A. 

151·17 Eirpl odabl l I ty N.A. 

151·17 Stor-,e Stability N.A. 

151·17 viscosity N.A. 

151·17 Hlscfbllfty N.A. 

151· 17 Corrosion Charecterlstlcs N.A. 

151· 17 Dielectric lreakdc:Nn Voltage 
N.A.' 

151 · 111 Subill ttal of Saiopl es 10 BE SU8HI TlED UIIEN ASKEO IIY PRODUCI HANACEII 
-- - - ..... - - . 

l 
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GENERIC DATA 
DATA •EOUIREHENT LISTING fOlt NEU IIOCHEHICAL ACTIVE INGIIEDIENTS 

1. Pl:"'" ......... ,c 2. EPA aEG . IKJ/F I lE SYMIOt. J. ,. 
NEU 1165M 67702- FOIINULATOIIS EXE)IPf ION SELECTE11 PAGl /4_•lf..:....6.... 

APPLICANT'S NAME & ADORES$ 
__.__ 

IIOX 5. YES --6. APPLICATION FOIi w. Neudorff GmbH KG 
Ander Muhle 3 

REGISTRATION DATED 7. NAME OF ACTIVE INCIIEtllENT(S): 

I>-31860 Emm.erthal 6/10/96 Iron phosphate ------ -Germany 

"· DAYA RE01JIREHENTS 9 . SOJRCE OF DAYA SAYISFYING RECIUIREHENT 10. 
tlR I D IIUN8 E1t, 

e.. 8b. 9e. 9b. 9c. 9d. 9e. 9f . EPA ACCESSION 
Certification lllJfBElt 011 OTHER 

Regul1tlon Submitted Sib.I tted of Pel"llllulon ,ut,llc N.A. or EPA IDUJI FYING 
Pert 158/ N- of Test by D1te by Another ,,, or Offer literature V1lver or IMfllD 
Guldel lne Appl leant Sublll tted Person/ to Pay (OTP) Other 
Nunber ,,,. Enclosed. (EJ!plaln> u,-, Indicate ,.,.. 

or "OYP• 

§ 1S8. 680(c) Ttllt I CDt.OCT 

Waiver 
152· 10 Acute Oral to50• Rat Request 

152· 11 Acute De,..I LD50 
Waiver 
~ .. ,, .... -t-

Waiver 
152· 12 Acute lrhaletlon to50, Rat Request 

152· 13 Prf•ry Eye Irritation, Rabbit N.A. 

152· 14 Prl-ry oe,-t Irritation N.A. 
. 

152· 15 Hypersensitivity Studies I 
N.A. 

152· 16 Hypersensitivity Incidents None 

152 17 Studies to Detect Geno toll le I ty 
Waiver 

-- Request 
Waiver 

152 · 20 90 Day 1eeding Request 
~~~ 



• 
GENERIC DATA 

0ATA REOUlaEHENf lfSrrwc r011 WE\/ IIOCREHICAl ACTIVE INGRE0IENfS 

'· PRO0UCf 111\ME 2. EPA REC. NO/fllE SntlOC. ,. 4. 
f'AC( 5 o, 6 NEU 1165M 67702- r<J'll1Ut.ATOAS EXE,..JfON SElECTE0 _,,_ --

s. APPllCAltl'S NAHE & AOOaESS YES "° X --W. Neudorff GmbH KG 6. Af'PLICA f ION '°" 
Ander Kuhle 3 RECISTllATION DATED T. MAHE Of ACTfVE INCREDIENf(S): 

D-31860 Emmerthal 6/10/96 . Iron phosphate 
Germany 

8. DAlA REOUlREHENIS 9. SOJIIC£ OF DAJA SATISFYING REOUIREHENI 10. 
~ID lftMIER, 

a.. ab. 9a. 9b. 9c;. 9d. 9e. 9f. Ef'A ACCESSIOH 
Cert I ffcatfon NUHIEII Olt OJIIElt 

hgul1tton Subaltted S\blltted of f'enal11loo P\btlc M.A. or OA IDENflFTINC 
Part 158/ N- of fHt by Date by Another (P) or Offer lltereture ll1lver or Nllt8U 
GUldel fne Appl leant ~ltted PtrSOO/ to f'ay (Off') Other 
ltuwber ,, ... Enclosed. (Explain) 

<•-> lrdlcate .,. 
or -orp• 

Waiver 
15z.• 23 Terat09enlcfty Request 
1s2-zt 90-day dermal. wai.ver 
152-22 90-day inhalation Request~ 

f!S8.690(b> RESIDUE Cl«EMISTRT 

Waiver 
151·3 Chealcal Identity Request 

151-3 Directions for Use Waiver 
Oonnoat 

Waiver 
15l·l Nature of the Resf~, f'lantt Request 

Waive!.' 
153 ·3 Propoud fohronc:e (h~tlon) Reques1 

Reasonable Cround In SIJS)pOrt of Waiver 
15J· J Petition Requesl ---- -

--- -- I- -
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GENERIC DATA 

DAIA l(OUIIEHtNJ llSTINC FOIi WEU IIOCMEHICAL ACJIV( l•GIIEDIENJS 

t . H(nllf"f l!~'"'E l. EPA IEG. IIO/FllE SYKIOl J. 4. 
PACE~_of 6 

NEU 1165M 67702- FOIM}I.ATORS EXEpt>TfCJN SELECTED - ---- --s. APPllCAltf'S NAME I AODIESS YES NO X --6. AP,llCAJIOM FOi w. Neudorff GmbH KG IECISJIAflDII OAIED 7. •AH£ Of ACTIVE INCltEOIUf(S): 
Ander Muhle 3 
D-31860 Emmerthal ---6/101~, - Iron phosphate 

"· DATA ltEOUIREHfNJS 9. SOUIIC( Of DATA SATISFTlltC IEOUIIEltENf 10. 
HRIO Nl.lllEI, 

"·· eb. 9■ . 9b. 9c. 9d. 9e. 9f. EPA ACCESSION 
Certlflc■tlm IIUKBU 01 Oflltl 

ltt,uletlon S~ltted Sli:altted of Perwlulon f'\lbllc M.A. or EPA IOENTHYINC 
Pert 158/ w.,.. of Teat by Otte by Another <,, or Offer literature V1lver or MIMBU 
c.uldellne Appl leant S\Jaitted Person/ to Pay (01') Other 
Numt.r Flra Enclosed. (Expl11n) 

o, .. , lndlcete ..,. 
I or -or,• 

"58.690(d) fDITA.IICl:J CllCAIIISMS/FATE/EXJ'RESSIDII 

I 
154.6 Avian Acute Or■l X 6/10/96 ' 

Waiver 
154· 7 Avl■n DI et■ry Reauest 

154·8 Freshwater Fish LCsc, Waiver .. D-,.,, ,A_,t-. 
Waiver 

154•9 fr•sh-ter lnvtrtebr■tes LCso Reauest 

154· 11 Nont■r,et Insect Test Ing Waiver 
'D--••-.ot-. . 

' 
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B. Human Health Assessment 

1. Toxicology Asswment 

The toxicological data base on iron (Ill) sulfate, iron (Il) sulfate 
monohydrate, and iron (II) sulfate ~eptahydrate is adequate and will support 
reregistration eligibility. 

a. Acute and Subchronic Toxicity 

ACUTE TOXICITY VALUES 

TEST RESULT TOXICITY 
Iron 111 Sulfate CATEGORY 

Oral LDso--rat 1487 - 2102 mg/kg m 
Inhalation LC50--rat > 1.10 mg/L m 

Dermal LD50--rabbit >2000 mg/kg Ill 

Eye Irritation corrosive I 

Dermal Irritation corrosive IV 

Dermal Sensitization negative -
Iron (Ill) sulfate, in an acute oral study in rats, had an LD50 of 

1487 mg/kg in females and 2102 mg/kg in males. An acute dermal 
toxicity test in rabbits with Iron (III) sulfate found an LD50 greater than 
2000 mg/kg. An acute inhalation toxicity study in rats using iron (III) 
sulfate determined the LC50 to be greater than 1. 10 mg/L. 

Iron (II) sulfate heptahydrate, in an acute oral study in rats, 
showed an LD., of 1389 mg/kg and an acute oral study in rabbits 
showed an LD., of 2778 mg/kg(4). The LDso detennined for this 
compound in mice was 1520 mg/kg(4). A sensitization study using 
guinea pigs with iron (II) sulfate monohydrate and iron (Im sulfate 
found no indication of contact sensitization by this compound. 
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b. Mutagenicity 

A mutation study in 11. ~ reported positive results at 30 
umol/L(4). With due regard for the continuing exposure that human 
beings have had to the iron and sulfate components of these chemicals 
over many generations, it is considered unlikely that this reported result 
in microorganisms has any bearing on probable effects in humans or 
other mammals at the levels expected from use of these compounds as 
pesticides. 

c. Metabolism 

Iron sulfates are normal constituents of the diet and are 
metabolized and utilized by the body. 

d. Other Toxicological Consideration 

The toxicological data on iron sulfates within the Agency and in 
the literature are adequate for assessing risk to humans. Not all of the 
toxicity data usually required for pesticide registration or reregistration 
are necessary for the present uses of iron sulfates. There are some 
unusual factors in this case which indicate that specific studies to fulfill 
the usual data requirements are not necessary to regulate these 
substances as pesticides. Iron sulfates are normally present in the 
environment. They may be present in foods naturally and as added 
ingredients. There is no reason to expect that pesticide usage in 
accordance with the product label or labeling accompanying the product 
will constitute any haz.ard beyond that from ordinary exposure. 

2. Exposure Ass~ment 

a. Dietary 

Dietary exposure to iron (III) sulfate, iron (II) sulfate 
heptahydrate, and iron (II) sulfate monohydrate is not expected to occur 
from pesticidal use. There are no active products involving pesticidal 
uses on food or animal feed. Therefore, there are no tolerances or 
exemptions from the requirements of tolerances established for iron 
salts. Since there are no toxicological endpoints of concern and no 
food uses, no risk assessment was performed for dietary exposure. 
Iron (II) sulfate is generally recognized as safe as noted in 40 CFR 
180.2(a). The Food and Drug Administration has affirmed that iron 
(III) sulfate and iron (II) sulfate (hepta and monohydrate) are generally 
recognized as safe (GRAS) for use in food as flavoring agents and 
nutrient supplements, respectively, with no limitations other than 
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current good manufacturing practice. 

b. Occupational and Residential 

As stated in Appendix A, iron (III) sulfate and iron (II) sulfate 
hepta- and monohydrate are applied to turf and ornamental lawns using 
drop and broadcast spreaders, sprinkler cans, and by hand. These 
inorganic salts are formulated as a granular and soluble concentrate 
(liquid and solid). They are used as a herbicide to control moss on 
residential lawns and ornamental turf. The potential for 
mixer/loader/applicator exposure exists; however, these inorganic salts 
are of little concern from a toxicity perspective. Any 
mixer/loader/applicator exposure to these inorganic salts is considered 
inconsequential and no additional exposure data are required for 
reregistration eligibility. 

3. Risk Assessment 

The human risks from both dietary and occupational exposures are 
considered to be negligible. The general knowledge of iron (III) sulfate and 
iron (II) sulfate hepta· and monohydrate indicate low toxicities associated with 
these compounds. They are used by humans as food flavoring agents and food 
nutrient supplements, and have inherent function in the metabolic pathways of 
humans and domestic animals. No additional hazard or exposure data are 
re.quired for reregistration eligibility. 

C. Environmental Assessment 

1. Environmental Fate 

The Agency is relying on data available in the scientific literature to 
assess the environmental fate and transport of iron salts as used in pesticidal 
compounds. No environmental fate data were submitted by registrants. 

a. Environmental Chemistry and Fate 

Iron is the fourth most abundant element and the second most 
abundant metal in the Earth's crystal rocks. Iron occurs in a wide 
variety of minerals among them the oxides hematite (cw-Fe,03) and 
magnetite (Fe,04), the "hydrated oxide oxide limonite" 
( - "2Fe,0 3 • 3H20 "), the oxyhydroxide geothite and its polymorph 
lepidocrocite (cw-FeOOH and -y-FeOOH, respectively), ferrihydrite 
("5Fei0 3 • 9H20 "), in carbonates such as siderite (FeC03) , in sulfides 
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(pyrite and marcasite, FeS2; chalcopyrite, CuFeSi, etc.), phosphates 
(for example vivianite) and incomplcx silicates.(1,2) Weathering (that 
is, "the group of processes such as the chemical action of air, 
rainwater, plants and bacterial, and the mechanical action of changes of 
temperature whereby rocks on exposure to weather change in character, 
decay and finally crumble into soil")(J) has considerably influenced the 
distribution of iron in the earth. The oxides and hydroxide minerals of 
iron arc strong pigments and are responsible, for the most part, for the 
brown and red colors of soils. The presence of hematite and goethite 
in soils (usually associated with gibsite and kaolinite) is indicative of an 
advanced stage of weathering.(4) 

The oxidation of ferrous iron to ferric iron (from here on 
referred to as Fc(II) and Fe(III), respectively) is a very important 
aspect of the chemistry of iron salts in the environment. The 
oxidation is dependent on the pH and the redox potential of the medium 
(water; soil) and the nature of the ligands that may be complexed to 
Fe(II). But in general, Fc(II) is more prevalent only in very acid media 
of very low oxygen content, rather than in more basic media of normal­
to-high oxygen content, the latter being the most commonly 
encountered condition. The speciation and subsequent fate and 
transpon of Fe(ll) and Fe(III) in the environment is, therefore, 
determined by the pH and redox potential of the media and by the 
nature of the ligands to which they complex. (1,2,5,6) 

Under normal environmental conditions (pH S to 9; aerobic 
environments), the highly soluble Fe(ll) salts will be rapidly oxidized to 
Fe(III), but this oxidation is accompanied by the formation of less 
soluble oxide and hydroxide.(?) The precipitation of Fe(III) 
oxides/oxyhydroxides from oxidation of Fe(II) salts or from Fe(III) 
salts occurs in a stepwise manner, which involves (a) formation of low­
molecular weight species of poor crystalline ordering; (b) formation of 
red cationic polymers; (c) aging of the polymers, with eventual 
conversion to better defined oxide phases; (d) precipitation of 
oxide/oxyhydroxide phases of well defined crystallographic 
characteristics.(S) The rate of formation and the onset of the polymeric 
species are known to be strongly influenced by the nature of the 
counter anion of the salts.(5) In the case of salts of the divalent sulfate 
counter anion, precipitation occurs at lower pHs than with salts of 
monovalent counter anions (for example, nitrate, chloride). Like in 
laboratory experiments, the use of Fe(II) and Fe(II) sulfates in a 
terrestrial environment leads to the formation of insoluble 
oxide/oxyhydroxide species.(?) 

The oxide/oxyhydroxide species that form from the use of Fe 
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(II) or Fe(IJI) sulfates are the same oxide/oxyhydroxidc species 
(principally ferrihydrite, goethite, lepidocrocite, and hematite) that are 
present in soils as a result of weathering.{4,7) Thermodynamic and 
kinetic factors influence the predominance of certain species over 
other.{7) Soil temperature, soil moisture and soil pH are significant 
environmental factors that control the distribution of these species.(8) 
For example, it has been observed that goethite is commonly the sole 
iron oxide in cool and temperate zones, but in the majority of tropical 
or subtropical regions hematite is the predominant oxide, although it is 
rarely free of goethite.(8) The lepidocrocite-goethite association in 
soils is less understood. The predominance of lepidocrocite in a soil 
has been attributed to the prevalence of conditions favoring reduction of 
Fe(III) to Fe(II) followed by movement of Fe(II) to better aerated sites, 
where oxidation to Fe(III) and precipitation of lepidocrocite occurs. (9) 
Ferrihydrite may be considered as a young iron oxide of low order of 
crystallinity. Subsequent transformation of ferrihydrite into other 
oxides of iron is dominated by the environmental conditions.(10) 

One of the most important properties of iron oxides/ 
oxydroxides {naturally occurring or formed by precipitation from iron 
salts) is their very active surface chemistry.{11) The surfaces of iron 
oxides and hydroxides acquire a pH-dependent charge, which controls 
the adsorption of a wide range of chemical species. Anions (such as 
molybdate, sulfate, arsenate, silicate, phosphate, and organic anions) as 
well as metal cations are known to chemisorb onto iron oxides and 
oxyhydroxide surfaces.(6, 11, 12, 13) In the environment, iron 
oxides/oxyhydroxides are known to serve as a sink for metals such as 
copper, lead, zinc, cadmium, cobalt,. nickel and manganese. ( 11) 
Adsorption of phosphate by iron oxides/ oxyhydroxides is an important 
process in soils; together with aluminum, calcium, magnesium, 
potassium, and manganese (II), they control the solubility of phosphates 
in soils.(14) Soils rich in iron oxide/oxyhydroxides (for example, 
oxisols) are known to fix large amounts of phosphate fertilizers.(15) 
Humic substances and other organic materials are known to adsorb onto 
oxide/ oxyhydroxide particulates. The surface properties of oxides/ 
oxyhydroxides determine the degree of aggregation/cementation of soil 
and mineral particulates, where the iron oxides/hydroxides are believed 
to behave as binding agents for the particulates.(16,17) 

Some microorganisms (mainly anaerobic bacteria) are known to 
reduce Fe(III) oxide/oxyhydroxides to Fe(ll),{18) with the subsequent 
re-mobilization of iron as more soluble Fe(ll) species. This occurs 
predominantly in oxygen deficient soils, such as poorly drained soils. 
However, Fc(ll) can be immobilized again by precipitation {for 
example, as siderite, vivianite or a sulfide) or by re-oxidation. 
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Although acid mine drainage could potentially stabilire Fe(II) species, 
the effect of bacterially mediated oxidation by organisms such as 
Thiobacillus ferrooxidans results in formation of insoluble Fe(lll) 
oxides/oxyhydroxides.(19) Free, mobile Fe(II) or Fe(Ill) cations are 
not expected to persist under normal environmental conditions when the 
Fe(II) and (III) sulfates are used as herbicides to control moss in 
outdoor residential sites or as foliar spray fertilirers to correct iron 
chlorosis. The chemical spe:cies that are produced from the reactions of 
Fe(II) and Fe(III) sulfates under environmental conditions are not 
expected to differ from those iron minerals commonly encountered in 
soils. No unreasonable environmental effects are expe:cted from the use 
of these salts as directed. 

b. Environmental Fate Assessment 

In summary, the fate and transport of Fe(II) and Fe(lll) salts in 
the environment is dominated by three major processes: (1) the pH­
redox potential dependent oxidation of Fe(II) to Fe(lll); (2) the 
formation of insoluble oxides and hydroxides that arc also well known 
components of soils; and (3) the distinct surface chemistry of the oxides 
and hydroxides of iron that control the adsorption of anions, cations 
and organic material or the adsorption of iron species onto the surfaces 
of mineral and organic components of soils, contributing to the 
aggregation of soil particles into larger units. 

In terrestrial environments, the use of Fe(II) and Fe(III) sulfates 
is expected to produce iron oxides and hydroxides that are no different 
from the iron oxides and hydroxides found in soils and which are 
responsible for their brown and red colors. Although certain bacteria 
can reduce Fe(III) to the more mobile Fe(II), reoxidation and re­
precipitation to Fe(III) oxides and hydroxides will rapidly immobilire 
any free Fe(II) that may form. 

Therefore, the use of iron salts as herbicides to control moss in 
residential outdoor ornamentals (herbaceous and woody plants; lawns 
and turf) or as fenilizers to correct chlorosis in plants is not expected to 
contribute significantly to the chemistry and fate of the compounds 
existing naturally in the environment. 

2. Ecological Effects 

Ecological effects data presented here are derived from the six basic 
tests typically required by the Agency for assessing ecological bu.a.rd. 
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a. Ecological Effects Data 

(1) Non-Target Terrestrial 

Iron (II) sulfate heptahydrate and iron (II) sulfate 
monohydrate are classified as practically non-toxic to the 
bobwhite quail on an acute oral basis. The LD50 was 22S0 
mg/kg for iron (II) sulfate heptahydrate and for sulfate 
monohydrate the LD,o is > 2150 mg/kg. On a dietary basis, 
both active ingredients are classified as practically non-toxic for 
the bobwhite quail and the mallard duck. The LC50 for iron (II) 
sulfate heptahydrate was > 5620 ppm for both the bobwhite 
quail and the mallard duck. For iron (II) sulfate monohydrate, 
the LC,o was > S000 ppm for both the bobwhite quail and the 
mallard duck. 

Iron (II) sulfate heptahydrate was classified as practically 
non-toxic to rats on an acute oral basis. The LD,o was > S 
g/kg. Iron (III) sulfate was classified as non-toxic to male rats 
on an acute oral basis. The LD50 was 2,102 mg/kg. The LD50 

for female rats was 1,487 mg/kg which classifies iron (III) 
sulfate as slightly toxic on an acute oral basis. 

(2) Non-Target Aquatic 

Iron (II) sulfate heptahydrate is the most toxic form of 
the iron salts compounds. The EC50 of 7.1 ppm for Daphnia 
~ and LC50 of 20.8 ppm for rainbow trout classify iron salts 
as moderately toxic to aquatic invertebrates and slightly toxic to 
fish. 

b. Ecological Effects Risk As.sesmient 

(1) Non-Endangered Species 

No adverse effects to avian, mammalian or aquatic 
populations are anticipated from the use of iron salts. Iron is 
one of the most abundant elements and will be immobilized at 
the environmentally important"pH range of 5-9. There is very 
little likelihood for runoff to aquatic systems since the pa.rent 
compounds convert very rapidly to less soluble forms in the 
environment. Furthermore these oxidized iron compounds bind 
tightly to soil under turf. 

13 

249 



(2) Endangered Species 

No adverse effects to terrestrial or aquatic endangered 
species are anticipated from the use of iron salts. 

V. RISK MANAGEMENT AND REREGISTRATION DECISION FOR IRON SALTS 

A. Determination or Eligibility 

Section 4(g)(2)(A) of FIFRA catls for the Agency to determine, after 
submission of relevant data concerning an active ingredient, whether products 
containing the active ingredient are eligible for reregistration. The Agency has 
completed its review of data from the open literature and generic data submitted by 
registrants, and has determined that the data are sufficient to support reregistration of 
products containing iron salts. Appendix B identifies the generic data that the Agency 
reviewed as part of its determination of reregistration eligibility of iron salts, and lists 
the submitted studies that the Agency found acceptable. 

The data identified in Appendix B were sufficient to allow the Agency to 
assess registered uses of iron salts and to determine that these uses can be used 
without resulting in unreasonable adverse effects to humans and the environment. 
The Agency therefore finds that products containing iron salts as an active ingredient 
are eligible for reregistration. The reregistration of particular products is addressed in 
Section VI of this document. 

The Agency made its reregistration eligibility determination based upon the 
target data base required for reregistration, the current guidelines for conducting 
acceptable studies to generate such data and the data identified in Appendix B. 
Although the Agency has found that current products containing iron salts are eligible 
for reregistration, it should be understood that the Agency may take appropriate 
regulatory action, and/or require the submission of additional data to support the 
registration of products containing iron salts, if new information comes to the 
Agency's attention or if the data requirements for reregistration (or the guidelines for 
generating such data) change. 

The following is a summary of the regulatory positions and rationales for iron 
salts. Where labeling revisions are imposed, specific language is set forth in Section 
V of this document. 

VI. ELIGIBILITY DECISION 

The Agency has sufficient information on the human health effects of iron salts and 
on its potential for causing effects in fish and wildlife and the environment when used to 
control moss growth in outdoor residential areas. The Agency concludes that products 
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GUIDELINE GUIDELINE NAME 

§158.120 Product Chemistry 

61-1 Chemical Identity 

IRON III SULFATE 

61-2(a) Beginning Materials and Manufacturing Process 

61-2(b) Fonnulation of Impurities 

62-1 Preliminary Analysis 

62-2 Certification of Limits 

62-3 Analytical Methods 

63-2 Color 

63-3 Physical State 

63-4 Odor 

63-5 Melting Point 

63-6 Boiling Point 

63-7 Density 

63-8 Solubility 

63-10 Dissociation Constant 

63-12 pH 

63-13 Storage Stability 

----~--- --- - - -

USE BIBLIOGRAPHIC 
SrrFS err A TION 

All 41764501,41764502 

All 41764501, 41764502 

All 41764501, 41764502 

All 41764501,41764502 

All 41764501, 41764502 

All 41764501, 41764502 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 

All DATA GAP 
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GUIDEUNE GUIDELINE NAME 

§158.130 Environmental Fate 

IRON III SULFATE 

All environmental fate data requirements have been waived. 

§158.135 Toxicology 

81-1 Acute oral tox. rat 

81-2 Acute dermal tox. rabbit 

81-3 Acute inhal. tox rat 

81-4 Primary eye irritation-rabbit 

81-5 Primary dermal irritation 

81-6 Dennal sensitization/guinea pig 

§158.145 Ecological Effects 

71-l(a) Acute Avian Oral Toxicity --Quail/Duck 

71-2(a) Avian Dietary Toxicity -Quail/Duck 

71-2(b) Acute avian diet. duck 

72-l(a) Freshwater Fish Toxicity •Bluegill 

72-l(c) Fish toxicity rainbow trout 

72-2(a) Freshwater Invertebrate Toxici-

USE BIBLIOGRAPHIC 
SITFS CITATION 

All 42170701 

All 42171702 

All 42171703 

All 417S8701 

All 41758702 

All 41758703 

All WAIVED 

All WAIVED 

All WAIVED 

All WAIVED 

All WAIVED 

• All WAIVED 
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pat• Requlreaent C01pOSltlon 

SKtlon 158.590 • Nontarpt Insects 

Nontar;set Insect Testing • Poll lnators 

141•1 •Manly'" Acute Toxicity 

141·2 • Manly IN - TOAlclty 
of rNIMS on folfage 

141•4 • Manly lee Stt,acute 
Feedlnt Study 

141·5 • Field Tntlng for 
Pol ltnators 

NonterMt Insect Tnth::, 

142·1 • Acute Toxicity to 
Aquatic INects 

142·2 • Aquatic IN.ct Life 
Cycle Study 

142·3 • Sla,l ated or Actual 
Field Tntlng for 

Aquat le I Nee ts 

143·1 
thru 
143·3 

Nontprget Insect 
T~tlng·Predators 
pn:t P1rssftg 

TGAI 

TEP 

TEP 

.eserwJ-, 

Table A 
C.-rlc D•t• Requirement, for Netaldeflyde 

u .. 
Pattem 

A,I 

A,l,H 

Doe-s EPA Have 
Data to Satisfy 
This hqulre· 
-,u (Yee, 
llo. Pert l 1\ly) 

No 

No 

No 

llbl logras,hlc 
Citation 

Nutt Additional 
Data le SU:.ltted 
lht&r flfM Section 
J(c)(2)(1)7 

Tl•fr­
For Data 
Slml1alon 

11 the nature of the registered .. teldehyde forwulatlons and usu precluded ..,, significant bee • ...,...... lllul, bee data are not required for 
•tal~. 

21 Thi• requlreant la reeerwd pending dewlqaent of test •thodolaw and/or declslona H to ..tlether data shculd be required • 
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